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Abstract 

Climate change poses an escalating threat to health, livelihoods, and economic development in Sierra Leone, 
a coastal, low-income country highly dependent on rain-fed agriculture for sustenance and revenue. Rising tempera-
tures, erratic rainfall, floods, landslides, sea-level rise, and coastal erosion disrupt food systems and damage infra-
structure, subsequently entrenching poverty, with projected gross domestic product losses of up to 10% by 2050. 
The health impacts fall disproportionately on children, adolescents and young people, pregnant women, the elderly, 
and the urban poor, including increased vector- and water-borne diseases, heat-related morbidity, non-communi-
cable diseases, malnutrition, mental illness, and gender-based violence, particularly in informal coastal settlements. 
Despite these risks, climate adaptation and mitigation remain weakly integrated across sectors. Conflicting policies, 
fragmented governance systems, inadequate domestic financing, and over-reliance on unpredictable donor sup-
port undermine implementation of existing frameworks such as the National Adaptation Programme of Action. 
An example of policy conflicts is the extractive-sector priorities directly countering those of environmental protec-
tion and public health. This correspondence interrogates global and local institutional readiness to mitigate climate-
related health risks, drawing on the WHO Operational Framework for Climate-Resilient Health Systems and the multi-
dimensional climate justice approach. Using the July 2025 International Court of Justice advisory opinion on climate 
change as a legal and moral anchor, we argue for urgent, health-centred, and justice-oriented climate actions. 
We highlight the need for strengthened cross-sectoral governance, community-level implementation, and legal 
accountability, particularly in securing international climate financing for adaptation as part of States’ human rights 
obligations under the United Nations Framework Convention on Climate Change Loss and Damage Framework. We 
contend that the International Court of Justice opinion provides Sierra Leone with a critical new basis to advocate 
for international support to protect the fundamental right to health.
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Background
On July 23rd 2025, the International Court of Justice 
(ICJ) delivered a landmark advisory opinion clarifying 
the legal obligations of States under international law in 
the context of climate change. Requested by the United 
Nations General Assembly following an initiative of the 
Pacific Island State of Vanuatu, the ICJ opinion empha-
sized that States have a duty to prevent significant harm 
to the environment and to protect the human rights of 
present and future generations [1]. Of particular rele-
vance is the recognition that the right to health is directly 
threatened by the consequences of climate change, 
including rising temperatures, extreme weather events, 
and disease outbreaks [1]. This opinion reinforces the 
global legal consensus that States must take meaning-
ful action to reduce emissions and support adaptation 
efforts. For many African countries, such as Sierra Leone, 
which face acute climate-related health risks despite con-
tributing minimally to global emissions, the ICJ opinion 
provides a compelling legal and moral basis to advocate 
for stronger international cooperation and climate justice 
for health system resilience. Beyond a legal interpreta-
tion, this opinion is situated within the multidimensional 
climate justice discourse, encompassing distributive jus-
tice (fair allocation of adaptation resources), procedural 
justice (inclusive decision-making for vulnerable commu-
nities), and recognition justice (acknowledging histori-
cal inequities faced by low-emitting nations like Sierra 
Leone) [2, 3]. This framing aligns with the United Nations 
Framework Convention on Climate Change (UNFCCC) 
Loss and Damage discourse, emphasizing the moral and 
financial responsibility of high-emitting nations to sup-
port Sierra Leone’s health-centered climate adaptation 
measures. Climate justice acknowledges that the people 
and communities least responsible for climate change, 
particularly low-income groups and ethnic minorities 
worldwide, are often the ones who bear its greatest bur-
dens. This context necessitates a more precise examina-
tion of the public health impacts of climate change in 
Africa, using Sierra Leone as a case study.

Climate change refers to the cumulative changes in 
environmental temperature and weather patterns over 
time. These changes are a natural phenomenon; however, 
over the past two centuries, human activities have accel-
erated the process [4]. Due to the alarming rate of rising 
ambient temperature, the World Health Organization 
(WHO) has warned of extreme weather events, including 
heatwaves, floods, droughts, storms, and an increase in 
heat-related health conditions [5]. It has been projected 
that between 2030 and 2050, an estimated 250,000 addi-
tional deaths per year are expected from climate-related 
malnutrition, malaria, diarrhoea, respiratory infections, 
and heat stress [5].

Climate change inequities are staggering. Approxi-
mately 3.6 billion residents of low-income countries, 
which contribute minimally to global emissions, bear 
a disproportionate burden of climate change risks [5]. 
For example, Africa, which emits less than 10% of global 
greenhouse gases, suffers more severe climate-related 
impacts on its economy and people as compared to 
high-emitting continents like Europe and America [6]. 
Furthermore, climate-related extreme weather events in 
vulnerable regions like Africa have caused mortality rates 
more than 15 times those in wealthier regions [5].

Sierra Leone, a coastal low-income West African coun-
try with a predominantly rural population, is particularly 
vulnerable to the impacts of climate change. With a gross 
domestic product (GDP) per capita of only a few hundred 
US dollars and heavy dependence on rain-fed agriculture 
and mining, the country’s economy and livelihoods are 
highly susceptible to climate variability [7]. The World 
Bank ranks Sierra Leone among the 15 most climate-
affected economies and projects that rising temperatures 
and erratic rainfall could shrink its GDP by about 10% by 
2050. This climate-related impact will worsen pre-exist-
ing poverty and inequality, potentially pushing nearly 
600,000 more people into poverty by mid-century [8]. 
Agriculture, which is the backbone of the country’s econ-
omy, employs two-thirds of workers and contributes over 
half of its GDP [7], faces declining productivity as chang-
ing rainfall patterns and higher temperatures reduce crop 
yields and nutritional value [9]. These environmental and 
economic stresses exacerbate Sierra Leone’s preexist-
ing public health and development challenges, including 
the legacy of colonial underdevelopment, the brutal civil 
war (1991–2002), the devastating Ebola epidemic (2014–
2016), and a protracted and worsening economic crisis, 
which have weakened institutions, constrained human 
capital, and eroded public health systems.

Sierra Leone’s climate vulnerability mirrors that of 
other low-income coastal nations such as Mozambique, 
Liberia, and Bangladesh, where rising sea levels, erratic 
rainfall, and extreme weather events similarly threaten 
population health and livelihoods [10]. For instance, 
Mozambique faces comparable challenges from cyclone-
induced flooding impacting over 2 million people annu-
ally, while Bangladesh contends with saltwater intrusion 
of arable land affecting agricultural productivity for mil-
lions. These comparative cases underscore the shared 
need for international responsibility and targeted climate 
financing to protect public health in vulnerable coastal 
States and reinforce Sierra Leone’s position within a 
global call for climate justice. This should be done from a 
point of legal responsibilities, as cited in Article 3 of the 
UNFCC, which states “developed countries should take 
the lead in combating climate change and the adverse 
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effects based on equity and in accordance with their 
common but differentiated responsibilities and respec-
tive capabilities” [11].

Against a background of a dearth of evidence on the 
adverse effects of climate change in Africa, coupled with 
a lack of mainstreaming of the climate change agenda 
among low-and-middle-income-countries (LMICs) 
including Sierra Leone, this correspondence aims to bol-
ster awareness campaigns and advocacy efforts for the 
government ministries, departments, and agencies, along 
with the private sector to foreground the climate crisis 
agenda in Sierra Leone and other sub-Saharan African 
(SSA) countries, and intentionally invest in creating a cli-
mate resilient ecosystem. This can be actualized using the 
‘4 A cyclic process’: assess, arrange, access, and action, 
which forms an integrated global response to climate 
change [12].

To guide this analysis, we adopt a multidimensional 
analytical framework that integrates the distributive, 
procedural, and recognition dimensions of climate jus-
tice with the WHO Operational Framework for Climate-
Resilient Health Systems [13]. This framework allows us 
to examine Sierra Leone’s climate change vulnerability 
not only through a legal lens, as informed by the 2025 ICJ 
advisory opinion, but also through health system resil-
ience and equitable policy responses. This framework 
facilitates an exploration of cross-sectoral linkages, such 
as the interplay between climate science (e.g., tempera-
ture and rainfall variability), legal obligations (e.g., ICJ 
opinion and UNFCCC commitments), and health system 
responses (e.g., disease surveillance and infrastructure 
resilience), ensuring a holistic understanding of climate 
impacts in Sierra Leone. Through this linkage, we aim to 
address cross-sectoral interactions and position our anal-
ysis within the broader discourse of the UNFCCC Loss 
and Damage framework.

This correspondence documents the correlation 
between climate change, public health, and climate jus-
tice in Sierra Leone, using the 2025 ICJ advisory opinion 
as a legal and normative anchor. We focus on four ques-
tions: (1) how climate impacts worsen health inequities; 
(2) what governance and policy gaps hinder adaptation 
and mitigation; (3) how the ICJ opinion can support 
health-centred climate justice claims; and (4) how knowl-
edge translation can help bridge policy and implementa-
tion. To address these questions, we draw on a qualitative 
synthesis of peer-reviewed literature, grey literature, and 
relevant national and global policy documents.

Environmental and economic vulnerability
This section examines environmental and economic vul-
nerability as a critical dimension of climate change in 
Sierra Leone, directly linked to public health outcomes 

and human rights obligations under the ICJ opinion, 
ensuring relevance to the study’s focus on integrated cli-
mate justice. Overall, climate change has already lowered 
African GDP per capita (1991–2010) by an estimated 
13.6% compared to a no-warming scenario [14]. Sierra 
Leone’s geographical location and topography heighten 
its climate-related risks. The country lies on the Atlantic 
coast, with low-lying urban areas and inland mountains. 
Unregulated deforestation and rapid population growth 
in informal settlements have eroded natural safeguards 
such as forests, wetlands, and mangroves. Deforestation 
on steep hillsides weakens soil stability; subsequently, 
heavy rains trigger landslides and floods that claim 
lives, destroy homes, and damage infrastructure. This 
deforestation is not merely a consequence of large-scale 
logging; it is also driven by complex local economic pres-
sures, such as the production of charcoal for household 
energy and income in the absence of affordable, reliable 
alternatives. These survival strategies, borne from struc-
tural poverty, inadvertently weaken the very ecosystems 
that offer protection from climate shocks, illustrating a 
vicious cycle that policy must address.

The economy also suffers from the direct costs of cli-
mate change-related extreme weather events. Prolonged 
droughts reduce water supply for hydroelectric power 
generation; conversely, floods damage roads, bridges, 
and ports. Rising temperatures impair labour productiv-
ity, especially for outdoor workers, further reducing eco-
nomic output. Economic vulnerability in Sierra Leone 
is not uniform but varies across socioeconomic strata, 
gender, and geographic areas. Rural women, for instance, 
face heightened exposure due to their reliance on rain-
fed agriculture and limited access to financial resources 
for adaptation, while urban poor in informal settlements 
suffer from infrastructural deficiencies [15, 16]. Coastal 
regions bear greater risks from sea-level rise compared 
to inland areas, necessitating disaggregated and targeted 
policy responses to address differential adaptive capaci-
ties. An Intergovernmental Panel on Climate Change 
(IPCC) assessment projects that increased heat-related 
loss of labour and flooding from sea level rise will likely 
worsen in West Africa [14]. The national meteorological 
datasets from Sierra Leone are limited due to resource 
constraints; we therefore complement them with global 
data and qualitative insights from community-level 
reports and local studies (e.g., Sesay and Osborne [17]) 
to contextualize vulnerability at sub-national levels, 
acknowledging the need for future primary data collec-
tion to enhance precision.

To mitigate the effects of climate change, Sierra Leone 
requires a whole-of-government and whole-of-society 
approach that prioritizes both mitigation and adaptation 
initiatives. Whereas there is a growing body of evidence 
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on diverse climate mitigation and adaptation strategies, 
the application of knowledge translation frameworks, 
such as the knowledge to action (KTA) framework, will 
promote the adoption of contextually appropriate inter-
ventions. Mitigation refers to efforts that reduce or pre-
vent greenhouse gas emissions, such as re-afforestation 
and protection of forests, promoting renewable energy 
utilization, and reducing reliance on unsustainable log-
ging. Adaptation focuses on measures that help com-
munities adjust to climate change impacts, such as 
strengthening flood defenses, diversifying livelihoods, or 
climate-proofing agriculture. These strategies are in fact 
mutually reinforcing; for example, reducing deforesta-
tion and promoting tree planting not only sequesters car-
bon dioxide (mitigation) but also improves soil stability, 
reduces flooding and landslide risks, and enhances com-
munity resilience (adaptation). In Sierra Leone, where 
per capita contributions to global emissions are very 
small, adaptation must be prioritized alongside mitiga-
tion interventions through initiatives like national tree-
planting campaigns, household compound greening, and 
sustainable land-use practices to simultaneously safe-
guard the environment and strengthen livelihoods. These 
strategies are conceptualized within the IPCC’s ‘risk-
exposure-vulnerability-resilience’ matrix, recognizing 
feedback loops between land use (e.g., deforestation for 
charcoal), energy systems (e.g., reliance on fossil fuels), 
and health outcomes (e.g., air pollution-related diseases), 
thereby emphasizing the imperative to adopt a systems-
based approach to climate action.

Extreme weather patterns and increased frequency 
of flooding and landslides
Sierra Leone’s climate has warmed noticeably. Records 
indicate the country’s average annual temperature has 
risen by about 0.8  °C over the past five decades [18]. 
By 2050, average temperatures could be roughly 2.2  °C 
higher than today [19], far exceeding the 1.5 °C Paris tar-
get for temperature increment. While long-term national 
climate datasets are scarce due to monitoring limitations 
in Sierra Leone, regional climate analysis from West 
Africa, supported by IPCC projections, indicates a con-
sistent warming trend of 0.8  °C over five decades and 
erratic rainfall patterns, providing a provisional empiri-
cal basis for our assertions until localized multi-dec-
adal data become available [20]. Heat waves are already 
more frequent; extreme heat contributes to heat stress, 
dehydration, and cardiovascular diseases in vulnerable 
populations [21]. The IPCC reports that hotter, drier 
conditions will continue to spread across Africa, making 
many regions “unprecedentedly hot” unless greenhouse 
gas emissions are cut [22]. Excess heat also intensifies 

energy demand and strains power supplies during peak 
periods, which can disrupt healthcare and industry.

Furthermore, rainfall patterns have become increas-
ingly erratic. Sierra Leone’s wet season has seen shorter 
bursts of heavy rain followed by longer dry spells. Cli-
mate models project increasingly unpredictable rains 
in West Africa [22]. This translates to intense down-
pours that cause flash floods on one hand, and droughts 
that threaten crops and water access on the other. For 
instance, a long dry period early in 2019 resulted in water 
scarcity for farming communities; this was followed by 
unusually heavy rains in early August, which caused flash 
flooding across Freetown, resulting in at least six deaths 
and the displacement of hundreds of households [23]. 
This scenario illustrates how these two weather extremes 
compound each other’s effects, especially in rural areas 
where farming is the predominant livelihood source. 
The country needs to employ measures that reduce the 
pace of temperature increase to prevent further disas-
trous events, including high morbidity and mortality 
rates. These measures include a shift from using fossil 
fuels to hydroelectric and solar-generated plants for elec-
tricity generation. Furthermore, investments to improve 
the public commuting transport system, like buses, can 
reduce the number of private vehicles that ply the road 
daily, subsequently reducing total carbon dioxide (CO2) 
emissions. These proposals align with Sierra Leone’s 
Nationally Determined Contributions (NDCs) under the 
Paris Agreement, which prioritizes renewable energy 
targets (e.g., 30% renewable energy by 2030) and the 
National.

Adaptation Plan of Action (NAPA), which emphasizes 
disaster risk reduction through infrastructure upgrades; 
however, gaps persist in funding and local implementa-
tion capacity [24].

In addition to structural destruction, heavy floods 
contaminate water supplies and destroy crops, under-
mining food security and health. Floodwater creates 
breeding grounds for mosquitoes, increasing malaria 
transmission risk. They also trigger the spread of chol-
era and other diarrheal diseases by polluting drinking 
water. Over time, recurring floods and landslides damage 
roads, schools, and farms, eroding economic develop-
ment and deepening poverty. While attribution science 
linking specific events to anthropogenic climate change 
is nascent in Sierra Leone, global studies suggest that 
non-climatic drivers such as deforestation (driven by 
charcoal production), unplanned urban expansion, and 
governance failures in land-use planning amplify the 
impact of climate-induced floods and landslides, neces-
sitating integrated risk management [25]. Addressing 
these risks requires a coherent urban development strat-
egy that balances the rights of rural–urban migrants to 
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secure housing and livelihoods with the need to protect 
the environment. This means investing in proper drain-
age systems, including stormwater drains, and sup-
porting re-greening strategies such as tree planting to 
stabilize hillsides and reduce landslide risks. Strength-
ening the national early warning system is also critical. 
This would require close multisectoral collaboration 
between meteorological services, urban planners, health 
and environmental agencies, communities, and research 
institutions, to ensure that weather data is sufficiently 
granular and locally relevant, emergency preparedness 
plans are in place, and communication channels enable 
timely response. Without such coordinated investments, 
extreme rainfall events whose impacts differ across infor-
mal and formal settlements will continue to outpace 
Sierra Leone’s capacity to respond, leaving the most vul-
nerable populations at greatest risk.

Worsening inequity in informal settlements
Sierra Leone is undergoing rapid urbanization, particu-
larly in Freetown and regional headquarters such as Bo, 
Kenema, Makeni, and Port Loko [26]. However, much 
of this urban growth, as in other SSA countries, has 
occurred in an unplanned and unregulated manner, lead-
ing to the proliferation of informal settlements. These 
areas are typically characterized by high population den-
sity, substandard housing, poor access to basic ameni-
ties such as water, sanitation, electricity, and healthcare 
services, and a lack of secure land tenure [27]. The most 
notable informal settlements in Sierra Leone include 
Kroo Bay, Susan’s Bay, and Moa Wharf in Freetown, all of 
which are located in low-lying coastal areas. These loca-
tions make them especially vulnerable to climate-related 
hazards, including sea-level rise, coastal erosion, intensi-
fied rainfall, and frequent flooding [28]. Although com-
prehensive geospatial modeling is constrained by data 
availability in Sierra Leone, preliminary vulnerability 
mapping by local NGOs indicates that over 60% of Free-
town’s informal settlements, including Crab Town, Kolleh 
Town, and Grey bush are in high-risk flood zones, under-
scoring the urgent need for spatial analysis to inform 
adaptive urban design and prioritize interventions in the 
most exposed areas.

Sea-level rise poses an escalating threat to coastal Sierra 
Leone. While the country lacks long-term tide gauge 
data, global projections estimate that sea levels could 
rise by between 1.1 and 1.7  m by the year 2100 under 
high-emission scenarios, potentially endangering up to 2 
million people in coastal and peri-urban areas [29]. Con-
sequences include permanent inundation of low-lying 
settlements and farmlands, saltwater intrusion of soil and 
freshwater sources, and loss of critical fishery habitats. 
Coastal erosion is already affecting communities, with 

implications for forced relocation, declining agricultural 
productivity, and collapsing fisheries that threaten both 
income and food security [6].

Climate change further exacerbates existing vulner-
abilities in informal settlements. The poor drainage sys-
tems result in flash floods even during moderate rainfall, 
while stagnant water encourages outbreaks of water-
borne diseases such as cholera [30]. These densely popu-
lated areas often lack green spaces and ventilation, and 
function as urban heat islands, intensifying the impact of 
heat waves [31, 32]. Inadequate waste management leads 
to pollution of waterways and increases the burden of 
climate-sensitive diseases [33]. Social inequalities within 
these communities, associated with gender, age, educa-
tion, and occupation, compound these risks. By adopt-
ing a Gender-Responsive Climate Action framework 
[34], we recognize that intersecting vulnerabilities such 
as gender, disability, and age shape adaptive capacity in 
informal settlements. Women and girls, often tasked with 
water collection and caregiving, face disproportionate 
risks during floods, while elderly and disabled individu-
als struggle with mobility during evacuations. Residents 
of informal settlements are often excluded from urban 
planning processes and lack access to formal emergency 
response systems [35, 36]. Their limited adaptive capacity 
stemming from poverty, insecure land tenure, and politi-
cal marginalization means that even small climate shocks 
can result in devastating long-term consequences [37]. 
These scenarios highlight the need to adopt targeted, 
inclusive adaptation strategies under the GEDSI (Gender 
Equality, Disability, and Social Inclusion) policy.

As sea levels continue to rise, these marginalized com-
munities face disproportionate exposure to displacement, 
food insecurity, and worsening poverty. The profound 
inequities faced by residents of informal settlements are 
not merely a domestic policy challenge; they represent a 
critical failure in climate justice. Their heightened risks, 
directly linked to historical global emissions, underscore 
the human rights dimension of climate change affirmed 
by the ICJ opinion. Addressing these challenges requires 
inclusive climate action that combines community par-
ticipation, settlement upgrading, targeted protection of 
vulnerable groups, and, where necessary, voluntary and 
dignified relocation from high-risk zones. These priori-
ties align with Sustainable Development Goal (SDG) 11 
and the New Urban Agenda [38], but they also reflect a 
broader climate justice concern: the populations facing 
the greatest climate-related risks are often those least 
responsible for global emissions. In this context, the ICJ 
opinion strengthens the argument that international cli-
mate finance should support settlement adaptation and 
protection of vulnerable communities as part of a rights-
based response to foreseeable harm.
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Reduced crop production
Climate change is undermining agriculture in Sierra 
Leone. Over 65% of Sierra Leoneans work in subsistence 
farming [7]. Climate shocks, including drought, flooding, 
and heat, along with pests, sharply reduce crop yields. 
IPCC analyses show that agricultural productivity growth 
in Africa has declined by ~34% due to climate change 
effects, more than in any other region [6]. Crops like 
rice and cassava yield less under erratic rains and higher 
temperatures, and rising carbon dioxide (CO2) levels can 
paradoxically reduce the protein content of these staples 
[39]. In rain-dependent farming areas of Sierra Leone, 
unpredictable precipitation has already led to repeated 
crop failures, whereas saltwater intrusion threatens sta-
ple crops. 2022 data from Sierra Leone showed that 81% 
of households experienced food insecurity, and 26% 
of children were chronically stunted [40], figures that 
already reflect the combined pressures of poverty, weak 
food systems, and a changing climate. These figures are 
derived from UNICEF, providing a robust temporal snap-
shot of food insecurity and stunting prevalence, though 
longitudinal data are needed for trend analysis. Without 
decisive adaptation measures, these conditions are pro-
jected to worsen, as rising temperatures and increasingly 
erratic rainfall further reduce yields, degrade nutrition, 
and deepen hunger. Beyond production, climate change 
disrupts Sierra Leone’s food systems by affecting value 
chains, market access, and social protection mecha-
nisms. Erratic rainfall delays harvests, disrupting supply 
to local markets, while floods damage transport infra-
structure, increasing food prices and limiting access for 
rural communities [41]. Integrating food system resil-
ience through diversified livelihoods and safety-nets into 
adaptation planning is critical to mitigate these cascading 
impacts on nutrition and health. The result is a vicious 
cycle where climate shocks compound structural vulner-
abilities, pushing more households into crisis and further 
straining fragile health and social systems. The USAID 
commercial guide notes that 75% of Sierra Leone’s arable 
land is uncultivated, a lost opportunity made worse if cli-
mate change exacerbates poor yields [42].

Declining agricultural productivity threatens both 
GDP and food security. Reduced crop output diminishes 
exports of palm oil and cacao and raises food import 
bills [43]. Promoting climate-smart agriculture, such as 
drought-resistant crop varieties, small-scale irrigation 
technologies, and indigenous knowledge systems for 
soil management, offers viable adaptation pathways, as 
evidenced by successful practices in other African con-
texts [44, 45], and should be prioritized in Sierra Leone’s 
agricultural policy. Domestically, higher food scarcity 
pushes up commodity prices and increases malnutrition. 
According to the 2024 Global Hunger Index (GHI), Sierra 

Leone ranks 117th out of the 127 countries for which suf-
ficient data were available to compute GHI scores. The 
country’s GHI score of 31.2 indicates a serious level of 
hunger, reflecting persistent food insecurity and under-
nutrition challenges [46]. Chronic malnutrition is det-
rimental to the immune system and child health and 
development, adding to the country’s health burden [47]. 
Climate-change-driven crop losses also reduce household 
incomes, trapping families in vicious cycles of poverty 
[48]. Sierra Leone should prioritize climate-smart agri-
culture, including drought-resistant crops, small-scale 
irrigation, soil-management practices, and nutrition-sen-
sitive community interventions such as kitchen gardens. 
These measures would strengthen food security, reduce 
malnutrition, and protect child development. Because 
climate-related food insecurity threatens the rights to 
health and life, the ICJ opinion also strengthens the case 
for international financing of climate-resilient agriculture 
and food systems in vulnerable countries.

Increase in certain health conditions across the life 
course
The health impacts of climate change in Sierra Leone 
are analyzed through the WHO’s Building Blocks of 
Health Systems framework (service delivery, health 
workforce, financing, information, medicines, and 
governance) to ensure structural coherence and global 
comparability [49]. Climate change effects amplify 
health challenges in Sierra Leone, whose health system, 
like many other SSA countries, is not well equipped to 
absorb climate shocks [50]. Furthermore, this exerts 
further strain on a system situated in a country prone 
to infectious disease outbreaks, which disrupt routine 
provision of essential health services. More alarming is 
the fact that women and children are at heightened risk 
during outbreaks. Similarly, with climate change, chil-
dren, pregnant women, the elderly, the disabled, and 
the poor suffer most from climate-related health effects 
[5]. It has been postulated that vector-borne and water-
borne diseases will increase, exacerbating malnutrition 
and non-communicable diseases, and worsening mater-
nal and child health outcomes. Some specific health 
effects are detailed below. These health effects are not 
linear but interdependent, mediated by intermedi-
ary determinants such as air quality (e.g., dust from 
droughts exacerbating respiratory conditions), food 
systems (e.g., crop failures driving malnutrition), and 
migration (e.g., displacement increasing disease expo-
sure). Modeling causal pathways, as suggested by global 
studies [51, 52], reveals complex interactions that 
require integrated health-climate responses rather than 
siloed interventions. Mitigating adverse outcomes in 
such polycrises scenarios calls for leveraging knowledge 
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management and translation approaches that foster the 
timely exchange of robust, accessible, and actionable 
information between relevant stakeholders.

Increase in non‑communicable diseases (NCDs)
Evidence has suggested that rising temperatures cause 
heat stress, which can trigger cardio-respiratory prob-
lems, including heart failure and asthma, and con-
tribute to the growing burden of non-communicable 
disease (NCDs) in Sierra Leone [53]. Other environ-
mental factors, like the burning of charcoal for domes-
tic purposes and carbon monoxide emissions from 
old vehicles, further exacerbate NCD-related prob-
lems. The resultant indoor air pollution from biomass 
cooking, combined with drought-related dust, also 
exacerbates chronic lung diseases [54]. Studies have 
documented a high prevalence rate of hypertension, 
diabetes, and mental disorders among the working 
population, and climate change is expected to intensify 
this burden. While health education and promotion can 
help individuals adopt healthier behaviours, such as 
reducing tobacco use, improving diets, and increasing 
physical activity, structural approaches are equally nec-
essary, particularly in reducing air pollution through 
stricter regulation and cleaner energy alternatives [55]. 
Investment in environmentally friendly initiatives, 
including improved public transport, safer roads, and 
green spaces, can encourage physical activity and facili-
tate lifestyle modifications, thereby helping to mitigate 
the projected rise in NCDs while also protecting the 
environment.

Vector‑ and water‑borne diseases
Warmer temperatures and flooding alter disease distri-
bution. Anopheles mosquitoes, the vector for malaria 
parasites, the leading cause of under-five death in SSA, 
thrive in warm and wet conditions. As more areas pro-
gressively become warmer, they favour breeding of 
the vector, facilitating the spread of the disease to new 
regions [56]. Consequently, an increase in the incidence 
of malaria in Sierra Leone would likely heighten malaria-
related under-five mortality, reversing gains already made 
and undermining planned interventions to reduce child 
deaths. There is therefore an urgent need for the Ministry 
of Health and the Ministry of Environment and Climate 
Change to co-create adaptation measures to limit vec-
tor proliferation. Such measures could include improved 
drainage systems to reduce stagnant water, increased 
indoor residual spraying, distribution of insecticide-
treated bed nets, and strengthened vector and disease 
surveillance.

Increased child mortality, malnutrition, and stunting
In Sierra Leone, malnutrition is one of the main underly-
ing factors for under-five mortality. Furthermore, stunt-
ing has been a great challenge, with a prevalence of 5%, 
which is higher than in other countries in Africa [40]. 
Additionally, children may experience a greater risk of 
mental disorders, other malnutrition conditions, infec-
tious diseases, allergy conditions, and respiratory dis-
eases as they are more susceptible to climate-sensitive 
conditions. This will likely result in a drastic increase in 
child morbidity and mortality rates. Although local data 
are scarce, studies have shown that an increase of 1 °C in 
the minimum daily temperature above 23.9 °C was asso-
ciated with up to a 22.4% rise in the risk of infant mor-
tality [57]. As already highlighted, climate-change-driven 
crop failures and food price shocks worsen malnutrition, 
especially in children [47], further deterring their opti-
mal physical and cognitive development, which deprives 
them of the opportunity to contribute meaningfully to 
the country’s economy in the long term. This creates 
the imperative for the Sierra Leone government, facili-
tated by developed countries, to invest in early childhood 
development initiatives and other climate change adapta-
tion and mitigation strategies, not as aid but as a moral 
obligation for high-emission nations. There is a need for 
the country to embark on food production and, at the 
same time, expand the health system and equip health 
care workers with appropriate knowledge, skills, and 
competencies to monitor and treat maternal and child 
malnutrition.

Derangement in adolescent health and well‑being
Despite the critical importance of this stage of life, the 
health and well-being of adolescents and young people 
have been neglected for a very long time. The world is 
rapidly changing, and so are the needs of adolescents and 
young people. Like all other cohorts, the health and well-
being of adolescents will be affected by climate change 
[58]. The second Lancet Commission on Adolescents’ 
Health and Well-being highlights the adverse effects of 
climate change and stresses the urgency of implement-
ing interventions sooner rather than later to help ado-
lescents adapt to and cope with its effects [59]. Evidence 
has shown that climate change will lead to an increase 
in depression and anxiety among adolescents and young 
people due to the socioeconomic consequences [58], and 
exacerbate respiratory infections, malnutrition, gender-
based violence, and intimate partner violence, which is 
already high among adolescents [60]. Beyond depression 
and anxiety, climate change contributes to eco-anxiety 
and post-disaster trauma among adolescents, driven by 
displacement, loss of livelihoods, and uncertainty about 
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the future. Global literature highlights a rising burden 
of mental health challenges in climate-affected regions, 
necessitating psychosocial support services and commu-
nity-based interventions to address these under-recog-
nized impacts in Sierra Leone [61]. In the development 
of climate change adaptation and mitigation policies and 
guidelines, adolescent and young people’s health should 
be mainstreamed. Investing in adolescent health and 
wellbeing is the right thing to do as it will benefit them 
now, in their adulthood, and their future children. The 
negative mental and physical health impacts on adoles-
cents constitute a violation of their right to health and 
a secure future. The ICJ opinion’s focus on intergen-
erational equity is particularly relevant here, providing a 
legal imperative for climate policies that not only mitigate 
harm but also actively invest in the well-being and adap-
tive capacity of future generations. Involving adolescents 
and young people in policymaking and the development 
of climate change mitigation and adaptive strategies is 
no longer just good practice, but a step towards fulfilling 
these fundamental obligations.

Poor pregnancy outcomes
Women are highly vulnerable to global public health 
threats. Climate change will worsen maternal health due 
to food insecurity that may result from drought or excess 
rainfall. Undernutrition and other climate-related con-
straints will have a huge impact on pregnancy outcomes. 
Heat stress in pregnancy can lead to low birth weight and 
preterm births. Floods and droughts increase women’s 
food insecurity, which compromises prenatal nutrition 
[62, 63]. Undernutrition contributes to anaemia, which 
hinders fetal growth and development. In the context of 
Sierra Leone, which has a high maternal mortality rate, 
as a climate-adaptive measure, there is a need for height-
ened vigilance among healthcare workers to prevent 
maternal malnutrition and anaemia and initiate appro-
priate therapy in diagnosed cases. This should be empha-
sized by the national antenatal care (ANC) guidelines.

Implications for antimicrobial resistance (AMR) 
and infection prevention and control (IPC)
Climate change accelerates antimicrobial resistance 
(AMR) by altering microbial selection, dispersal, and 
human–animal–environment contact, stressing infection 
prevention and control (IPC) systems. Climate-driven 
changes create direct selection and transmission path-
ways that favour resistant microbes and mobilize resist-
ance genes, according to systematic review evidence 
linking AMR and climate hazards [64]. Rising ambient 
temperatures, extreme rainfall and floods, and altered 
human–animal–ecosystem interactions are repeatedly 
identified as drivers that increase bacterial growth rates, 

mobilize contaminants, and expand opportunities for 
horizontal gene transfer; consequently, this increases the 
need for robust IPC interventions in healthcare [65, 66]. 
While IPC activities seek to ensure the safety of processes 
in health care, the attendant tasks, such as incineration 
and sterilization, can substantially increase healthcare 
waste and pollution, contributing to a high carbon foot-
print [67, 68].

Climate impacts threaten IPC capacity, facility resil-
ience, and antimicrobial stewardship (AMS) initiatives by 
creating conditions that can increase healthcare-associ-
ated infections (HAIs) and AMR transmission [69]. Dam-
age to infrastructure, supply-chain interruptions, and 
surge demand after extreme weather events can further 
reduce WASH (water, sanitation, hygiene) performance 
and adherence to IPC protocols, amplifying transmission 
risk [66].

There is a need to adopt IPC and AMR approaches that 
comprise environmentally friendly practices, and have a 
high impact on sustainability, and can be implemented 
without compromising safety, efficiency, or patient 
outcomes [70]. Policies and operational steps should 
prioritize affordable, high-impact IPC/WASH and stew-
ardship continuity during climate shocks, environmental 
surveillance of resistance, and cross-sector collaboration. 
Therefore, AMS and IPC interventions at the national 
and healthcare facility levels should be considered as 
climate change adaptation measures, as they will reduce 
the burden of AMR, which will be worsened by climate 
change effects. As a moral imperative, high-emission 
countries in Europe and America should fund hospital 
AMS and IPC initiatives, not as aid, but through the lens 
of climate financing justice.

The United Nations [71] warns that climate change is 
a “threat multiplier” that degrades the determinants of 
health and reverses hard-won progress. Sierra Leone’s 
weak health infrastructure and shortage of healthcare 
workers mean that even modest increases in climate-
related illness could overwhelm the health system. With-
out urgent adaptation and mitigation measures, climate 
change effects on disease burden and food security will 
undermine efforts toward the achievement of Universal 
Health Coverage and the SDGs by 2030.

Key adaptation strategies for immediate 
implementation in Sierra Leone
Build climate‑resilient and adaptive health systems
This must translate into tangible actions linked to 
measurable indicators and time-bound targets: (1) 
Human resources: Train 80% of primary healthcare 
workers in climate-sensitive disease management by 
2028; (2) Surveillance: Establish early-warning systems 
covering 70% of high-risk districts by 2030 that link 
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meteorological forecasts with alerts for cholera, malaria, 
and other disease outbreaks for proactive public 
health responses; (3) Infrastructure: Retrofit 50% of 
health facilities with solar power and flood-resistant 
infrastructure by 2032. These targets provide a clear 
implementation matrix for monitoring progress.

Invest in inclusive and green urban planning
Prioritize the upgrading of informal settlements with 
improved drainage, clean water access, and waste 

management, directly involving community members 
in the planning process. Enforce building codes that 
prohibit construction in high-risk landslide or flood zones 
and promote green infrastructure, such as mangrove 
restoration and urban tree planting. Prioritization of 
these strategies should be informed by preliminary 
cost–benefit analyses, with urban upgrading and early-
warning systems offering high returns on investment, 
ensuring resource-efficient allocation within Sierra 
Leone’s constrained fiscal space. Innovative approaches 

Fig. 1  Adaptation and mitigation approaches to climate change in Africa
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can further enhance adaptation, including leveraging 
climate finance through blended mechanisms (e.g. 
public–private partnerships for green infrastructure), 
integrating AI-based early warning systems for precise 
flood predictions, and pursuing legal remedies under the 
ICJ ruling to secure the Loss and Damage funding for 
health system resilience, tailored to Sierra Leone’s unique 
socio-economic context.

Leveraging the ICJ opinion for action
Sierra Leone’s government and civil society organizations 
should strategically use the ICJ’s advisory opinion in all 
climate-related diplomatic and financial negotiations. 
For example, when seeking funds from the Green 
Climate Fund or Loss and Damage Fund, proposals for 
the specific adaptations listed above can be framed not 
as requests for aid, but as essential actions required 
to uphold the legally and morally affirmed human 
right to health, for which high-emitting nations bear 
historical responsibility. Benchmarking Sierra Leone’s 
adaptation progress against peers like Ghana, which 
has advanced community-based flood resilience, and 
aligning with Global Stock-take outcomes from COP28 
(e.g., tripling adaptation finance by 2030), can further 
guide national efforts and position Sierra Leone within 
global climate accountability frameworks. The Ministry 
of Environment and Climate Change, the Ministry of 
Health, and other national and international health 
partners should develop a comprehensive 2-year climate 
adaptation plan that should be presented during the 
COP 31 in Turkey in 2026 From a standpoint of equity, 
high-income countries should commit to funding the 
implementation of the country’s 2-year plan as a legal 
obligation, not as a voluntary pledge, in relation to the 
ICJ 2025 opinion. Furthermore, Sierra Leone should 
demand increased adaptation finance from climate funds 
(Green Climate Fund, Global Environment Facility) by 
citing the ICJ opinion’s recognition of its vulnerability 
and the legal duties of wealthier states. The government 
of Sierra Leone should strengthen alliances with climate-
vulnerable nations, position itself as a regional leader in 
climate diplomacy, and prioritize adaptation backed by 
international legal authority.

Conclusion and recommendations
Climate change is already undermining health, liveli-
hoods, and development in Sierra Leone and other coun-
tries in SSA. The interaction between environmental 
disruption, health inequity, and weak adaptation capacity 
demands a whole-of-government and whole-of-society 
response. The 2025 ICJ advisory opinion adds important 
legal and moral weight to this agenda by reinforcing the 

duty of States to prevent foreseeable climate harm and 
protect fundamental human rights, including the right to 
health.

Based on this analysis, we propose specific, action-
able recommendations clustered under adaptation and 
mitigation strategies that can be implemented in Africa 
(Fig. 1). These recommendations are designed to be both 
technically sound and politically feasible within the cli-
mate justice framework provided by the ICJ opinion.
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