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Abstract

Nepal is highly vulnerable to global climate change, despite its negligible emission of global greenhouse
gases. The vulnerable climate-sensitive sectors identified in Nepal's National Adaptation Programme of Action
(NAPA) to Climate Change 2010 include agriculture, forestry, water, energy, public health, urbanization and
infrastructure, and climate-induced disasters. In addition, analyses carried out as part of the NAPA process
have indicated that the impacts of climate change in Nepal are not gender neutral. Vector-borne diseases,
diarrhoeal diseases including cholera, malnutrition, cardiorespiratory diseases, psychological stress, and
health effects and injuries related to extreme weather are major climate-sensitive health risks in the country.
In recent years, research has been done in Nepal in order to understand the changing epidemiology of
diseases and generate evidence for decision-making. Based on this evidence, the experience of programme
managers, and regular surveillance data, the Government of Nepal has mainstreamed issues related to
climate change in development plans, policies and programmes. In particular, the Government of Nepal has
addressed climate-sensitive health risks. In addition to the NAPA report, several policy documents have been
launched, including the Climate Change Policy 2011; the Nepal Health Sector Programme — Implementation
Plan Il (NHSP-IP 2) 2010-2015; the National Health Policy 2014; the National Health Sector Strategy 2015—
2020 and its implementation plan (2016-2021); and the Health National Adaptation Plan (H-NAP): climate
change and health strategy and action plan (2016—2020). However, the translation of these policies and plans
of action into tangible action on the ground is still in its infancy in Nepal. Despite this, the health sector’s
response to addressing the impact of climate change in Nepal may be taken as a good example for other

low- and middle-income countries.
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Background

There is a global consensus that the climate change we
are experiencing worldwide is natural and anthropogenic
but mainly accelerated by the anthropogenic emission of
so-called greenhouse gases into the atmosphere."? The
published literature continues to focus mainly on the effects
of climate change in high-income countries. The effects on
the most vulnerable populations of low- and middle-income
countries have been grossly underreported in the past,® and
that imbalance is improving only slowly.* These low- and
middle-income countries are historically least responsible
for emissions of greenhouse gases but most vulnerable to
the impacts of climate change, an imbalance that has been
described as a “growing ethical crisis”.> The largest health
risks are observed, and will continue to occur, in populations
that are most affected by climate-sensitive diseases, such as
vector-borne and waterborne diseases, and in those that are
deprived of economic development.* Thus, climate change
disproportionately affects people with less power or those

who are discriminated against because of factors such as
their gender, ethnicity or socioeconomic status.® Hence, poor
people, members of minority groups, women, children, elderly
people, people with chronic diseases and disabilities, those
residing in areas with a high prevalence of climate-sensitive
risks and diseases, and workers exposed to extreme heat or
increased weather variability are the most vulnerable to the
adverse impacts of climate change.®

Despite Nepal’s very low contribution to global emissions
of greenhouse gases (0.027%),” it is one of the countries
that is most vulnerable in the world to the impacts of climate
change. In the Global Climate Risk Index, published by the
nongovernmental organization Germanwatch, which is an
analysis of the quantified impacts of extreme weather events,
Nepal was the seventh-most affected country in 2014, with
1.90 deaths per 100 000 inhabitants, losses of US$ 143 million
in purchasing power parity and 0.21% loss per unit of gross
domestic product.® Nepal’'s particular vulnerability to climate
change is a result of its geographical position in the “third
pole” of this planet (the Himalayan mountains and Tibetan
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plateau), complex topography with steep mountain slopes
and many rivers, and low socioeconomic status of the people,
who largely depend on climate-sensitive sectors, such as
agriculture.®

Several studies have shown a ftrend of increasing
temperatures in Nepal in recent decades, with higher warming
rates in the hill and mountain regions than in the lowlands
(Siwalik and Terai).'"®'* Changes in precipitation do not show
such distinct trends in Nepal. However, there have been
changes in the frequency and severity of extreme weather
events, such as heavy rainfall, droughts, heat waves and cold
waves.”®'* The combined effects of increased temperature
and diminished snowfall, followed by the rapid retreat of the
majority of glaciers, have resulted in a depletion of the amount
of water available for drinking, livestock and irrigation in the hill
and mountain regions of Nepal.?1%16

The Climate and Health Country Profile Project, a joint
collaboration between the World Health Organization
(WHO) and the Secretariat of the United Nations Framework
Convention on Climate Change, compared the effects of the
highest and lowest of the emissions pathways defined by the
Intergovernmental Panel on Climate Change with a situation
in which the extent of climate disruption is limited for each
country. For Nepal, the project estimated that, under the high-
emissions scenario, the mean annual temperature is projected
to rise by about 6 °C; the number of days with very heavy
precipitation (20 mm or more) could increase by about 6 days,
leading to a higher risk of floods; and the longest dry spell
could increase by about 14 days, from an average of about
80-90 days, with large year-to-year variability from 1990 to
2100."™® Hence, climate change and climate-induced extreme
events will continue to accelerate the loss of lives and property
and increase the burden of diseases in Nepal, unless timely
corrective actions are taken. The aim of this paper is to provide
a perspective on climate-sensitive health risks, vulnerability,
research evidence and health-sector responses to address the
health risks of climate change in Nepal.

Current climate-sensitive health risks in
Nepal

The Government of Nepal has identified public health as one
of the sectors that is most vulnerable to the negative effects
of climate change. The potential health impacts of climate
change in Nepal include vector-borne, waterborne, airborne
and foodborne diseases, nutrition-related diseases, injuries
and mental illnesses.?*'® Climate change impacts directly
on human health and indirectly via its effects on disease-
transmitting agents. Based on global evidence and scientific
consensus, Nepal will observe the changes summarized in
Box 1 if climate change continues as projected.?*?!

In order to avoid or prevent these health risks of climate
change in the near and distant future, appropriate strategies
are essential for early planning and strengthening of the
country’s health system. The inclusion of the health sector in
adaptation planning can yield synergies in actions to protect
population health and result in the policies and programmes
of other sectors contributing to health co-benefits.?® Hence,
multisectoral collaboration and coordination is of utmost
importance for addressing the health risks of climate change
in Nepal.

Box 1. Projected effects on Nepal of unabated climate
change

» Greater risk of injury, disease and death, owing to more-
intense heat waves, cold waves and forest fires

* Increased risk of undernutrition, resulting from
diminished food production in resource-poor regions

* More negative health consequences of lost work
capacity and reduced labour productivity in vulnerable
populations

e Increased risk of vector-borne, waterborne and
foodborne diseases, especially in mountain areas, and
leading to perennial occurrence in the lowlands

* Increase in cardiorespiratory diseases, owing to higher
ambient air pollution and haze in urban areas, resulting
from climate change

* Increase in mental health problems, owing to extreme
climatic events such as droughts, floods and landslides

* Modest reductions in cold-related mortality and
morbidity in the highlands, owing to fewer cold extremes

* Increased morbidity and mortality related to cold waves
in the southern Terai lowlands

* Reduced disease-transmission capacity of vector
insects in the Terai, owing to higher temperatures
exceeding their thermal thresholds

Vulnerable populations and gender

The vulnerability of a population to a health risk related
to climate depends on exposure, the availability of local
resources, the effectiveness of governance and public
institutions, the quality of public health infrastructure, and
access to relevant local information on extreme weather
threats and early-warning systems.* Although all populations
are vulnerable to the adverse health impacts of climate
change, those living in flood-prone areas, mountain regions,
water-stressed regions and densely populated urban areas
are exposed to the greatest risks. Analyses carried out in
Nepal have shown that men and women differ with respect
to climate vulnerability and impacts, owing to sociocultural
factors, differential access to and control over resources,
and institutional arrangements.® For example, the depletion
of water resources causes particularly serious problems to
women, especially with respect to sanitation, health and
safety. Limited access to water resources for women, girls
and children increases their workload and walking distances,
which can contribute to adverse health effects, such as on
personal hygiene or aspects of reproductive health, including
uterine prolapse.?? Similarly, other health impacts of climate
change, such as epidemics, increase the workload for women,
since women in Nepal are culturally responsible for taking care
of family members who are ill, children and elderly individuals.
Furthermore, there are concerns that the impacts of climate
change in Nepal are contributing to outbound migration of
men seeking employment overseas, thereby increasing the
health impacts of climate change on the women left behind
mainly in the rural areas. Hence, continuing climate change
may exacerbate gender differences in health outcomes in
Nepal.
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Evidence on the health impacts of climate
change in Nepal

There are limited etiological studies on the health impacts
of climate change in Nepal. Challenges to conducting such
research in mountainous low- or middle-income countries
include a lack of trained human resources, financial resources,
long-term data and information, and suitable methods that are
applicable to the local context.?® Despite these challenges, a
number of research studies focusing on the effects of climate
factors on vector-borne and waterborne diseases have been
carried out in Nepal.

Vector-borne diseases
Nepal is endemic for seven major vector-borne diseases,
namely malaria, lymphatic filariasis, Japanese encephalitis,
visceral leishmaniasis, dengue, chikungunya and scrub
typhus. A systematic review of the literature found evidence
for a pronounced warming in the highlands, an expansion of
autochthonous cases of vector-borne diseases to previously
non-endemic highland areas including mountain regions, and
significant relationships between climatic variables and vector-
borne diseases and/or their vectors.?* Despite a significant
decline in the number of cases of malaria in Nepal over the
last decade, the distributions of malaria cases and malaria
mosquitoes (Anopheles spp.) have expanded in hill and
mountain regions that had previously been considered non-
endemic.?>?" A study conducted in two districts that are highly
endemic for malaria showed that a 1 °C increase in minimum
and mean temperatures increased the incidence of malaria by
27% and 25%, respectively.?®

The first reported case of dengue virus infection in
Nepal was a Japanese volunteer in 2004, and the first local
transmission of dengue virus in Nepal was confirmed during
a 2006 outbreak in urban areas of the lowlands; dengue fever
has subsequently extended its geographical range in the Terai
and hill regions of Nepal.?*?° Similarly, cases of chikungunya
fever have been reported from different districts of Nepal,
including the hill regions, with a first report of confirmed
indigenous cases in 2013.33" The mosquito vectors of these
two viral diseases (and of Zika virus), Aedes aegypti and Aedes
albopictus, have established populations up to at least 2000 m
above mean sea level in Nepal.?”*? Significant effects of the
climatic factors of temperature, rainfall and relative humidity
on the abundance of these vector species has been reported
from central Nepal.®?*® Although infections with Japanese
encephalitis virus have been reported from 24 districts of the
Terai region only in the past, Japanese encephalitis virus has
recently been shown to have extended its distribution to hill
and mountain regions of Nepal.?*34 Its principal vectors, Culex
tritaeniorhynchus mosquitoes, have established populations
at least 2000 m above mean sea level in Nepal. The spatio-
temporal distribution of lymphatic filariasis caused by
Wuchereria bancrofti is now also endemic in additional hill and
mountain regions of Nepal.?* The principal vectors of lymphatic
filariasis in Nepal, Culex quinquefasciatus mosquitoes, have
established populations up to at least 2100 m above mean sea
level in Nepal (the highest sampled altitude in Nepal in that
study).®® Moreover, significant effects of the climatic factors of
temperature and relative humidity on the mean abundance of
C. quinquefasciatus per trap have been reported, indicating

likely effects of climate change on the transmission of lymphatic
filariasis.®? Spatio-temporal analysis of visceral leishmaniasis
in Nepal shows an expansion of autochthonous cases and
of the principal vector (Phlebotomus argentipes sand flies)
towards the hill and mountain regions over the last decade.?
A recent outbreak investigation confirmed local transmission
of visceral leishmaniasis in hill districts of eastern Nepal.®> A
positive association of cases of visceral leishmaniasis with the
climatic factors of temperature and rainfall has been observed,
with reports of disease outbreaks 2-3 months after heavy
rainfall in Nepal.?

Both climatic and non-climatic factors have played a
significant role in epidemics and the control of vector-borne
diseases, but the net effects depend on socioeconomic
development and the capacity of the health system to control
vectors and provide timely diagnosis, management and
effective treatment of affected individuals.®® Hence, climate
change is expected to increase the risk of epidemics of vector-
borne diseases in highland regions of Nepal that had previously
been considered non-endemic, if other non-climatic drivers of
vector-borne diseases remain constant.

Waterborne diseases

Although case-fatality rates of diarrhoeal diseases are
declining in Nepal, the incidence among children under
5 years of age has been increasing in the last decade.*”
Frequent outbreaks of diarrhoeal diseases, including cholera,
have been reported from different districts of Nepal in recent
years.®” An analysis of data on temperature and diarrhoea from
July 2002 to June 2014 estimated that, for a 1 °C increase
in ambient temperature, the incidence of diarrhoeal diseases
in Nepal rose by 4.39%.%® The same study also estimated
that, for a 1 cm increase in annual rainfall, the incidence of
diarrhoeal diseases rose by 0.28%. In the same time period,
coverage of water supply and sanitation in Nepal, as well as
the economic status of the population, has improved, and the
community-based integrated management of childhood illness
programme was scaled up.” Nevertheless, the United Nations
Children’s Fund Nepal Multiple Indicator Cluster Survey for
2014 found 82.2% of samples of household drinking water and
71.1% of samples of source water were contaminated with
Escherichia coli bacteria (risk level 21 colony-forming units
[cfu]l/100 mL).*® Hence, climate change and climate variability
may be contributing to increasing risks for diarrhoeal diseases.

Policies and programmes: work to date

The health sector has recently started to mainstream climate
change into health-sector plans, policies and programmes
in Nepal. The Nepal Health Research Council (NHRC), with
the support of the WHO Country Office for Nepal, identified
and prioritized climate change as one of its research areas
in 2006. Then, NHRC and the WHO Country Office for Nepal
convened a national workshop on climate change and human
health in December 2007. This was possibly the first health-
sector workshop on climate change in Nepal and it sensitized
more than 80 participants, including government programme
managers, policy-makers, academics, researchers, members
of civil society and journalists.*® The workshop recommended
generating country-level evidence on climate change and
health through research, and raising awareness on this
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emerging issue at various levels, from the public in general to
policy-makers. Thereafter, a number of studies on these topics
were carried out in Nepal, with major support from WHO.

National Adaptation Programme of Action (NAPA) to
Climate Change, 2010

The National Adaptation Programme of Action (NAPA) to
Climate Change of Nepal identified health as one of the sectors
that were most vulnerable to climate change.® A Public Health
Thematic Working Group was formed under the leadership
of the Ministry of Health and contributed to identifying the
adaptation needs of the health sector. The following are the
prioritized activities for public health adaptation to climate
change:

» reducing public health impacts of climate change through
evidence-based research and piloting;

* empowering communities through education for responding
to the adverse effects of climate change in public health;

* investing in disease-outbreak and emergency response;

» scaling up programmes on vector-borne, waterborne and
foodborne diseases and disasters;

» strengthening forecasting/early-warning and surveillance
systems for climate change and health.®

Nepal Health Sector Programme — Implementation Plan Il
2010-2015

The Nepal Health Sector Programme — Implementation Plan
I (NHSP-IP 2) 2010-2015 was the first health-sector plan that
included a component on climate change.*' This plan had the
objective to improve the health system to achieve universal
coverage of essential health services, including control of
communicable disease. The plan added sanitation and hygiene
for communities as one of the health-promotion activities, and
environmental health (water, air quality, sanitation, hygiene,
waste disposal) as one of the components of essential health
services for piloting and scaling up through intersectoral
partnership. This plan also included establishment of a
knowledge network with academia and practitioners on
climate change, and a public health response team for climate
change.

Climate Change Policy 2011

The Climate Change Policy 2011 aimed to form a sector-
wide working group and integrate policy on climate change
in the sector policies.*? After the introduction of this policy,
sectoral thematic groups were formed and climate change
units have been established in various ministries, including the
Ministry of Health. In some ministries, existing units such as
policy and planning are designated as focal units for climate
change. The policy has emphasized the implementation of
preparedness programmes for disasters and epidemics;
regular implementation of public-awareness and capacity-
building programmes; preparation and regular updating of
appropriate climate-forecasting models for Nepal, based on
regional climate models; and allocation of at least 80% of
available adaptation funds to programmes at the community
level related to climate change. Many provisions of this policy
are reflected in health-sector policies and plans, such as the
National Health Policy 2014 and the Nepal Health Sector
Strategy Implementation Plan (2016-2021).%

National health policy, strategy and implementation plan
The main objective of the National Health Policy 2014 is
universal coverage of health services for all.** The policy has
one objective to gradually mainstream health into all policies, by
further strengthening collaboration with stakeholders in health
across all sectors. In order to achieve this objective of health in
all policies,* the following strategies have been adopted:

» the health agenda will be included in all concerned policies;

« for the overall management of the negative effects of
climate change on health, a multisectoral action plan will
be developed in collaboration with all stakeholders, with
proper utilization of national networks and mechanisms or
opportunities;

» the action plan will be prepared and implemented in such a
way that there will be multisectoral coordination on various
aspects, such as safe drinking water, sanitation, energy, food
security, climate, environment, education, accommodation,
and infrastructure development (including roads that affect
access to health services).

Guided by the National Health Policy 2014,% the Nepal
Health Sector Strategy 2015-2020 prioritizes multisectoral
collaboration to address the social determinants of health.*
The strategy articulates the nation’s commitment towards
achieving universal health coverage and emphasizes the need
to establish a multisectoral response to climate change.

Key interventions identified in the Nepal Health Sector
Strategy Implementation Plan 2016—2021 are:* (i) generation
of evidence on the impact of climate change on human health;
(i) implementation of the NAPA to Climate Change with
respect to planning and preparedness for disasters induced
by climate change; (iii) monitoring changes in vector- and
disease-distribution patterns; (iv) expansion of water-quality
surveillance; and (v) collaboration with other sectors to enforce
standards for air, water and food quality.

Health National Adaptation Plan (H-NAP): climate change
and health strategy and action plan (2016-2020)

The Ministry of Health of Nepal, with support from the WHO
Country Office for Nepal, carried out a vulnerability and
adaptation assessment of the health sector. Based on the
results of this assessment and other research evidence, the
Health National Adaptation Plan (H-NAP): climate change
and health strategy and action plan was developed and was
approved in 2016. The H-NAP has a vision to develop climate-
resilient health systems to protect human health from climate
change in Nepal.? This plan aims to develop national strategies
on climate change and health, with an adequate focus on the
health sector and intersectoral collaboration to protect health
from the adverse effects of climate change. Furthermore, it
aims to ensure that health issues are considered in the ongoing
formulation process of the National Adaptation Plan,*” so that
policies and programmes in other sectors contribute to health
co-benefits.

As a part of institutional reform, a dedicated Disease
Control, Climate Change and Environmental Health section
was established in the Ministry of Health in 2016, which works
as a focal point for environmental health and climate change in
Nepal. Several research projects on climate change and health
have been carried out by the NHRC, academic institutions and
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individual researchers. Awareness-raising programmes on
climate change and health are carried out by the National Health
Education, Information and Communication Centre, through
district public health offices. A component on climate change is
incorporated in regularinduction training sessions of the National
Health Training Centre. The Epidemiology and Diseases
Control Division (EDCD) of the Department of Health Services
is working on control of vector-borne disease; strengthening
early-warning and reporting systems; surveillance of water
quality; and disaster risk management. Based on research
evidence and surveillance data, the EDCD has, for example,
scaled up the programme for control of visceral leishmaniasis
in hill districts of Nepal.*” The WHO Country Office for Nepal
has been supporting the Ministry of Health to build a climate-
resilient health system. A multidisciplinary thematic working
group on public health and water, sanitation and hygiene has
been formed under the leadership of the Ministry of Health and
is working to align health-specific components in the National
Adaptation Plan formulation process.*” In conclusion, Nepal is
making good progress towards mainstreaming climate change
in its plans, strategies and policies, although enforcement
of these provisions and translation to tangible action on the
ground is still in its infancy.

Policies and programmes: next steps

There is an urgent need to conduct more research studies
on vector-borne and waterborne diseases and other climate-
sensitive diseases and risks, including noncommunicable
ones, to inform evidence-based health-adaptation planning
and programming for climate change in Nepal. This requires
strengthening of data recording and reporting in the disease
surveillance and health management information systems.
Multisectoral preparedness plans are needed, to address the
impacts from climate-related extremes such as heat waves, cold
waves, droughts, floods, fire and storms. As health is directly
and indirectly affected by climate change via various pathways,
there should be a focus on health in national adaptation plans
for the medium- and long-term adaptation needs of all sectors,
including agriculture, energy, water, forestry and infrastructure.
Enhancement of awareness is required, from grass-roots to
policy-maker levels, and medical and health sciences curricula
should be updated where content on climate change and
health is missing or minimal. The health-sector policies and
planning should focus on developing climate-resilient health
systems.*® For this, climate change should be considered
as an important determinant of health within each of the six
core components or “building blocks” of the WHO framework
for health systems: (i) service delivery; (ii) health workforce;
(iii) health information systems; (iv) access to essential
medical products, vaccines and technologies; (v) financing;
and (vi) leadership/governance.*® Finally, existing policies,
strategies and plans on climate change and health should be
prioritized for implementation now, rather than waiting for more
evidence and policies.
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