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Abstract 

Climate change has emerged as a critical driver of public health emergencies, particularly in low- 

and middle-income countries with high vulnerability and limited adaptive capacity. This study 

examines the impact of climate change on the frequency and severity of public health emergencies 

in Nigeria, a country characterized by diverse climatic zones and recurrent climate-related 

hazards. Using a mixed-methods explanatory sequential design, the study combined quantitative 

analysis of secondary data spanning 2008–2022 with qualitative insights from key stakeholders 

across six Nigerian states representing northern, central, and southern ecological zones. 

Quantitative data were drawn from disease surveillance reports, meteorological records, and 

hospital and emergency management databases, and were analyzed using time-series, correlation, 

and regression techniques. Qualitative data were obtained through interviews and focus group 

discussions with public health officials, disaster managers, meteorological experts, and 

community leaders. Findings reveal significant increases in temperature, rainfall variability, and 

extreme weather events, alongside a steady rise in climate-related public health emergencies, 

including cholera outbreaks, malaria surges, heat-related illnesses, and flood-associated 

infections. Statistical analyses demonstrate strong positive associations between temperature 

anomalies, extreme rainfall events, and both the frequency and severity of public health 

emergencies. Qualitative findings highlight preparedness gaps, limited early warning systems, and 

heightened community vulnerability as key factors amplifying climate-related health impacts. The 

study concludes that climate change is a significant and escalating determinant of public health 

emergencies in Nigeria, mediated by socioeconomic vulnerability and health system capacity. 

Integrating climate information into health planning, strengthening surveillance and response 

systems, and adopting region-specific adaptation strategies are essential to reduce future health 

risks and build climate-resilient health systems. 

Keywords: Climate change; Public health emergencies; Climate variability; Disease outbreaks; 

Health system resilience; Extreme weather events; Climate adaptation 

https://www.ijresd.net/
mailto:ngoziokekeugwu@gmail.com


(ISSN) Print: 2992-5665 and Online: 2992-5673 

Impact Factor: 5.5   ||  https://www.ijresd.net  
Vol 8 Issue 1. JUN, 2025 

 

 
INTERNATIONAL JOURNAL OF EDUCATION, RESEARCH AND SCIENTIFIC DEVELOPMENT 

https://www.ijresd.net (ISSN) Print: 2992-5665 and Online: 2992-5673 

442 

 

Introduction 

Climate change is increasingly recognized 

not just as an environmental concern but as a 

defining public health challenge of the 21st 

century. Rising global temperatures, shifting 

rainfall patterns, and more frequent extreme 

weather events are altering the landscape of 

disease risk and health system resilience 

around the world (World Health 

Organization [WHO], 2022). In Africa, 

climate-linked health emergencies now 

account for more than half of public health 

events recorded over the past two decades, 

including water- and vector-borne diseases 

that deepen health crises in vulnerable 

populations (WHO Regional Office for 

Africa, 2022). (WHO | Regional Office for 

Africa) 

Nigeria, as the most populous country in 

Africa with diverse climatic zones and 

limited adaptive capacity, exemplifies the 

profound ways in which climate change can 

affect public health. Climate extremes from 

severe flooding and droughts to heatwaves  

have become more frequent and 

unpredictable, stretching health systems and 

increasing the burden of infectious and 

non-infectious diseases (Olu et al., 2020; 

WHO Regional Office for Africa, 2023). 

(RSIS International) For instance, the 

catastrophic 2022 floods displaced over 1.4 

million people and were linked to amplified 

outbreaks of waterborne diseases such as 

cholera, while elevated temperatures have 

been associated with rising cases of 

heat-related illness and vector-borne diseases 

like malaria and dengue (Federal 

Government of Nigeria, 2022; Adesanya, 

2022). (Wikipedia) 

The health implications extend beyond 

infection. Climate change undermines 

essential determinants of health by 

contaminating water sources, reducing food 

security, and exacerbating respiratory and 

cardiovascular conditions through increased 

air pollution (Mulombo, 2024; Ijoko & 

Mohammed, 2025). (Leadership) Vulnerable 

groups — including children, pregnant 

women, the elderly, and those living in 

poverty — face disproportionate risks as 

climatic shocks disrupt access to care, 

shelter, and nutrition (AllAfrica, 2024). 

(allAfrica.com) 

Despite growing empirical evidence of these 

trends, Nigeria’s health systems remain 

inadequately prepared for the increasing 

frequency and severity of climate-induced 

public health emergencies. Fragmented 

surveillance, limited adaptation planning, 

and uneven integration of climate and health 

policy continue to weaken responsiveness to 

climate stressors that exacerbate disease 

transmission and health system strain (WHO, 

2023). (WHO | Regional Office for Africa) 

Understanding the intersection between 

climate change and public health 

emergencies in Nigeria is therefore not 

simply an academic exercise; it is a critical 

foundation for shaping resilient health 

systems and protecting vulnerable 

populations in a rapidly warming world. 

https://www.ijresd.net/
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Problem Statement 

Nigeria is facing a growing public health 

crisis that is being intensified by the changing 

climate. Across the country, extreme weather 

events—such as prolonged droughts, severe 

flooding, and rising temperatures—are 

becoming more frequent and unpredictable, 

and these shifts are placing enormous strain 

on already fragile health systems. Climate 

change has altered the patterns of 

vector-borne and water-borne diseases, 

creating conditions that favour the spread of 

malaria, cholera, and other infectious 

diseases (Okoyeuzu et al., 2024; WHO, 

2023). Flooding events, which have 

displaced thousands and contaminated 

drinking water sources, are directly linked to 

outbreaks of diarrhoeal illnesses and other 

communicable diseases (Vanguard News, 

2025; WHO, 2023). Similarly, higher 

temperatures and erratic rainfall patterns 

have expanded mosquito breeding seasons, 

increasing malaria transmission risks 

(AllAfrica.com, 2024; Atuchi et al., 2024). 

Despite these mounting public health threats, 

there is an urgent gap in comprehensive 

empirical evidence explaining how climate 

change influences not just the occurrence but 

the frequency and severity of public health 

emergencies in Nigeria. Existing reports 

largely describe individual events or health 

outcomes without systematically connecting 

climate variables to national patterns of 

health crises. This lack of integrated analysis 

hampers the ability of policymakers and 

health planners to anticipate, prepare for, and 

mitigate future emergencies. Without such 

insight, Nigeria remains vulnerable to 

worsening health outcomes, amplified 

disease burden, and recurring emergencies 

that could otherwise be reduced through 

targeted climate-informed health strategies. 

Literature Review 

1. Introduction 

Climate change has emerged as one of the 

greatest global threats of the 21st century, not 

only to the natural environment but also to 

human health and well-being. Rising 

temperatures, shifting rainfall patterns, more 

frequent extreme weather events, and rising 

sea levels are altering disease ecologies, food 

and water security, and the stability of health 

systems worldwide (World Health 

Organization [WHO], 2025a). These changes 

affect everything from the spread of 

infectious diseases to the risk of heat stress, 

malnutrition, and mental health issues, 

making climate change a multidimensional 

public health challenge. 

In Nigeria, this global threat has very real and 

immediate implications. Recent assessments 

indicate that climate-related factors could 

account for an additional 21% of the nation’s 

disease burden, with increases expected in 

waterborne, vector-borne, respiratory, 

cardiovascular, and mental health conditions 

(WHO, 2024; Federal Ministry of Health, 

2025). Climate-driven floods, droughts, and 

heatwaves have already disrupted 

livelihoods, strained health infrastructure, 

and increased vulnerability among children, 

pregnant women, and other high-risk groups. 

Studying the links between climate change 
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and public health emergencies in Nigeria is 

essential to understand how existing risks 

may intensify and to guide more effective 

preparedness and response strategies. 

This review examines how climate change 

affects health in the Nigerian context, 

focusing on direct and indirect pathways of 

health risk, the country’s vulnerability to 

climate-related emergencies, and 

frameworks for understanding these complex 

interactions. The review is organized as 

follows: first, an overview of key concepts 

and definitions; second, theories and 

frameworks that explain climate–health 

linkages; and finally, discussion of 

implications for public health policy and 

practice. 

 

2. Conceptual and Theoretical Framework 

2.1 Defining Climate Change 

Climate change refers to long-term 

alterations in temperature, precipitation, and 

other climate patterns that are primarily 

driven by human activities such as the 

burning of fossil fuels and deforestation. 

These changes manifest in major climate 

variables such as rising average 

temperatures, shifts in rainfall distribution, 

increased humidity extremes, and more 

frequent and intense weather events like 

floods, droughts, and heatwaves (WHO, 

2025b). Such variability not only disrupts 

ecosystems but also alters the dynamics of 

many health risks, including vector habitats 

and water quality, creating conditions that 

favor disease emergence and transmission. 

2.2 Public Health Emergencies 

A public health emergency encompasses any 

situation that poses a significant risk to the 

health of a community or population and 

requires a coordinated response to prevent 

and control harm. While the International 

Health Regulations define a Public Health 

Emergency of International Concern in the 

context of events with cross-border 

implications (such as pandemics), 

emergencies also include climate-related 

hazards such as extreme heatwaves, floods, 

and disease outbreaks that overwhelm local 

health systems and threaten population 

well-being (WHO, 2025c; Wikipedia, 2025). 

In Nigeria, floods and severe storms have 

repeatedly led to outbreaks of waterborne 

diseases like cholera and typhoid, while heat 

stress and food insecurity disproportionately 

affect vulnerable groups, demonstrating how 

environmental hazards can quickly become 

public health crises. 

2.3 Theoretical Framework 

Understanding the relationship between 

climate change and health requires 

frameworks that recognize the 

interconnectedness of environmental, social, 

and biological systems. Three established 

theoretical perspectives help anchor this 

review: 

• Eco-social theory emphasizes how 

social and environmental factors 

interact over time to shape health 

outcomes, highlighting how climate 

change may exacerbate existing 
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health inequities through differential 

exposure and vulnerability. 

• Vulnerability and resilience 

frameworks focus on the capacity of 

communities and health systems to 

anticipate, absorb, and recover from 

climate-related shocks. These 

frameworks consider how resources, 

infrastructure, and social capital 

influence the degree of harm 

experienced during climate-related 

emergencies. 

• Socio-ecological models underscore 

that health outcomes arise from 

interactions across multiple levels—

from individual behavior to 

community structures and broader 

policy environments—that are all 

influenced by climate dynamics. 

Employing these frameworks enables a 

deeper interpretation of how climate change 

affects public health in Nigeria, from 

immediate physiological risks to broader 

societal and system vulnerabilities. 

 

3. Climate Change in Nigeria: Trends and 

Projections 

Nigeria is experiencing tangible shifts in its 

climate that set the physical backdrop for 

emerging public health challenges. Across 

the country, average temperatures are rising, 

contributing to extended heatwaves and 

increased heat stress, especially for 

vulnerable groups like children and the 

elderly (Adeyemi et al., 2024). At the same 

time, rainfall patterns have become more 

erratic, with some regions witnessing intense 

downpours and others enduring prolonged 

dry spells, influencing water availability and 

agriculture. These changes are occurring 

alongside a higher frequency of extreme 

weather events, notably floods that displace 

communities, damage infrastructure, and 

contaminate water supplies (AllAfrica.com, 

2024; The Guardian, 2025). 

3.1 Observed Climate Trends 

• Rising temperatures: National 

assessments project that mean 

temperatures across Nigeria will 

continue to climb, with significant 

heatwaves already documented in 

both urban and rural areas (Adeyemi 

et al., 2024). 

• Changing rainfall patterns: There is 

growing variability in precipitation, 

where heavy rainfall events often lead 

to flooding while dry seasons are 

becoming harsher and longer in some 

regions, particularly in the north 

(World Bank, 2021). 

• Frequency of extreme weather 

events: Floods, droughts, and intense 

storms are occurring with increasing 

regularity, seriously impacting 

communities and straining 

emergency response systems (The 

Guardian, 2025). 

3.2 Climate Projections 

Climate models suggest that Nigeria will 

continue to warm over the coming decades, 
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potentially rising between 1.0°C to over 

3.0°C by mid-century under high emissions 

scenarios (Businessday NG, 2024). These 

projections also affirm regional differences: 

northern areas are expected to face 

intensified aridity and drought risk, while 

southern coastal regions contend with 

increased flood risk due to heavy rainfall and 

rising sea levels (EnviroNews Nigeria, 2024; 

World Bank, 2021). This regional variability 

highlights the need for localized planning and 

resilience strategies as part of national 

climate adaptation efforts. 

 

4. Pathways Linking Climate Change to 

Public Health Emergencies 

Climate change affects health through several 

well-documented mechanisms, many of 

which are already observable in the Nigerian 

context. 

4.1 Vector-Borne Diseases 

Temperature increases and altered 

precipitation patterns directly influence the 

ecology of vectors such as mosquitoes. 

Warmer conditions and higher humidity 

expand breeding habitats, allowing diseases 

like malaria, dengue, and yellow fever to 

spread into new areas and extend 

transmission seasons (MD Research & 

Development Journals, 2025). Many studies 

combine weather station data with health 

surveillance records and GIS mapping to 

show that regions experiencing increased 

rainfall and rising temperatures correlate with 

spikes in vector-borne disease incidence, 

emphasizing the climatic sensitivity of 

transmission dynamics. 

4.2 Water- and Food-Borne Diseases 

Flooding and runoff caused by intense rain 

events regularly overwhelm sanitation 

systems, contaminating surface water with 

pathogens. This contamination promotes 

outbreaks of cholera, typhoid, and 

diarrheal diseases, particularly in 

flood-prone and informal settlement areas 

with limited access to clean water (WHO 

climate health assessment reports). 

Epidemiological data from recent flood 

events show elevated rates of diarrheal 

illnesses in both urban and rural communities 

following major inundations, demonstrating 

how climate variability translates into acute 

public health threats. 

4.3 Heat-Related Illnesses 

As heatwaves become more frequent and 

intense, heat-related illnesses such as 

dehydration, heat exhaustion, heatstroke, and 

cardiovascular stress are increasing in 

prevalence. Observational studies in Nigerian 

cities reveal more hospital admissions during 

heat peaks, particularly among the elderly 

and outdoor workers (Adeyemi et al., 2024). 

These climatic heat exposures amplify 

existing chronic conditions and strain already 

limited emergency health services. 

4.4 Air Quality and Respiratory Diseases 

Climate-driven changes such as drought and 

dust storms, along with urban pollution, 

degrade air quality and contribute to 

respiratory ailments like asthma, bronchitis, 
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and COPD. Increased particulate matter 

from dust events in northern Nigeria and 

from combustion sources in urban centers 

exacerbates respiratory conditions, leading to 

higher morbidity rates during dry and hot 

periods. Several observational health surveys 

associate worsened air quality metrics with 

spikes in respiratory clinic visits during these 

events. 

4.5 Extreme Weather Events 

Climate-related disasters such as floods and 

droughts not only directly cause injury and 

displacement but also trigger secondary 

public health emergencies. Flooding 

displaces families, disrupts food supplies, 

and heightens the risk of waterborne 

infections and malnutrition. On the other 

hand, drought undermines food production 

and water security, compromising nutrition 

and increasing susceptibility to disease. 

Mixed-methods studies that use hospital data, 

community surveys, and climate records 

reveal how these events intersect with social 

vulnerability, amplifying health risks across 

populations. 

 

5. Evidence on Frequency and Severity of 

Public Health Emergencies in Nigeria 

Research shows that Nigeria has experienced 

frequent public health emergencies over 

recent decades, with multiple outbreaks 

each year of endemic and epidemic diseases 

such as cholera, meningitis, Lassa fever, and 

others (Jonah et al., 2025). Annual reporting 

to international health bodies consistently 

identifies at least five or more emergencies 

per year, indicating persistence rather than 

isolated events (Jonah et al., 2025). This 

pattern reflects ongoing vulnerability due to 

structural, environmental, and 

socio-economic factors. 

5.1 Temporal Trends 

Historical surveillance data reveal that 

outbreaks of key diseases follow both 

seasonal and multi-year patterns. Cholera, 

for instance, is endemic and resurges in 

seasonal cycles tied to rainfall and flooding, 

with major epidemic waves recorded 

repeatedly since the 1970s (Eneh et al., 2025; 

Mike-Ogburia et al., 2025). Meningitis 

remains recurrent in the northern “meningitis 

belt,” with substantial case counts 

documented in recent dry seasons across 

multiple years (The Sun Nigeria, 2024). 

Lassa fever has also maintained a steady 

presence, spreading to more states over time 

and peaking predictably in dry months, 

reflecting established temporal dynamics of 

rodent-linked transmission (Frontiers in 

Public Health, 2025). 

While many studies simply describe counts 

over time, few employ sophisticated time 

series or long-term statistical modelling to 

formally quantify trends or adjust for 

surveillance changes, limiting strong causal 

inference about secular increases. 

5.2 Evidence of Severity Changes 

There is evidence that severity — measured 

by morbidity, mortality, and geographic 

spread — has increased for several 

conditions. Recent outbreaks of Lassa fever 

involve broader geographic reach and high 
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case fatality ratios, with hundreds of deaths 

reported across multiple states in early 2025 

alone (Frontiers in Public Health, 2025). 

Cholera epidemics continue to produce 

thousands of cases and hundreds of deaths 

annually in different years, with higher 

incidence among vulnerable populations 

(Mike-Ogburia et al., 2025; Jonah et al., 

2025). 

However, comparisons across years are 

complicated by evolving surveillance 

quality. For example, apparent increases 

may partly reflect better detection and 

reporting rather than true increases in 

transmission. Many analyses are descriptive, 

lacking standardized denominators or 

consistent case definitions over time, which 

weakens comparisons of severity metrics 

across decades. 

5.3 Attribution to Climate Factors 

Associations between climate variability and 

outbreak patterns have been proposed but 

remain inconclusive in many Nigerian 

studies. Biological plausibility is clear — 

extreme rainfall and flooding create 

conditions conducive to cholera 

transmission, while dry, hot conditions 

influence meningitis seasonality and rodent 

behaviors driving Lassa fever (Mike-Ogburia 

et al., 2025; Frontiers in Public Health, 2025). 

Reviews further suggest that climate stressors 

such as heavy rain, drought, and heat can 

amplify vector-borne and water-borne 

disease risks in Nigeria and similar settings 

(International Journal of Research and 

Scientific Innovation, 2025). 

Yet, few studies apply rigorous causal 

methodologies such as time series analysis 

controlling for confounders or climate 

modelling linked to epidemiological data. 

Much of the evidence instead comes from 

descriptive correlations with seasonal or 

climatic conditions without quantitative 

causal estimates. This limits confidence in 

attributing observed outbreak patterns 

directly to climate variability rather than 

interacting social and environmental 

determinants. 

 

Critical Evaluation of Methodologies 

Overall, the literature reflects valuable 

descriptive surveillance and outbreak 

reports, but robust analytic approaches are 

limited. Most studies use retrospective case 

counts or cross-sectional designs without 

modelling confounding variables or formal 

climate metrics. Time series and spatial 

analyses are emerging but remain 

under-utilized, hindering definitive claims 

about trends or climatic causation. 

Improvements in longitudinal data quality 

and analytic methods would strengthen future 

attribution of health emergencies to 

environmental and climatic drivers. 

6. Mediating Factors and Contextual 

Influences 

Climate change doesn’t act alone in shaping 

health outcomes. Its effects are tightly woven 

into the wider social and structural fabric of 

society, meaning that underlying 

vulnerabilities and systemic strengths or 
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weaknesses can make climate impacts worse 

or better for different groups of people. 

6.1 Socioeconomic Vulnerability 

Poverty, inequality, and inadequate 

infrastructure amplify the health risks 

associated with climate change. Poor 

communities often lack access to safe 

drinking water, reliable sanitation, and robust 

housing, all of which are critical in 

preventing disease during heat waves, floods, 

and other climate-driven hazards (World 

Health Organization [WHO], 2025; Science 

World Journal, 2020). In Nigeria, informal 

settlements with limited climate adaptation 

resources show high vulnerability to diseases 

like malaria and cholera when temperatures 

rise or rainfall patterns shift (Abdussalam, 

2020; WHO, 2025). These socio-economic 

disadvantages mean that the poorest are often 

hit hardest, deepening existing health 

inequalities. 

6.2 Health System Capacity 

The ability of health systems to anticipate and 

respond to climate-linked health events 

profoundly influences outcomes. Strong 

preparedness, effective surveillance, and 

rapid response systems can reduce morbidity 

and mortality during climate extremes. Yet, 

in many developing contexts including 

Nigeria, health systems remain 

under-resourced and overburdened. Weak 

integration of climate considerations into 

health planning, limited infrastructure, and 

inconsistent surveillance compromise the 

capacity to cope with climate stresses (BMC 

Public Health, 2024; Health.gov.ng, 2025). 

This makes routine health service delivery 

and emergency response more fragile when 

faced with extreme weather events or disease 

outbreaks. 

6.3 Urbanization 

Rapid urban growth brings its own 

challenges. Cities can trap heat — a 

phenomenon known as the urban heat island 

— raising temperatures that increase 

heat-related illness and hospital admissions 

(WHO, 2025). Inadequate sanitation and 

waste management in crowded urban areas 

also worsen infectious disease risks, 

particularly where water and sewer systems 

lag behind population growth (WHO, 2025). 

In Nigeria’s megacities like Lagos, climate 

variability interacts with urban water 

insecurity and infrastructure shortfalls to 

heighten vulnerability to waterborne and 

vector-borne diseases (Akiyode, 2024; 

WHO, 2025). 

6.4 Governance and Policy 

Governance shapes how societies prepare for 

and respond to climate risks. Effective 

climate adaptation policies and public health 

emergency frameworks can build resilience 

and guide investment in protective measures. 

Yet evidence suggests that climate awareness 

and policy implementation at subnational 

levels remain weak in many regions, with 

limited budgetary commitment and 

fragmented coordination undermining 

strategic action (Frontiers in Climate, 2025). 

Nigeria’s Climate Change Act provides a 

legal foundation for adaptation planning, but 

its translation into meaningful subnational 
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action is still emerging (Nigeria’s Climate 

Change Act, 2021; Frontiers in Climate, 

2025). 

Together, these factors illustrate the 

complex, multi-level dynamics through 

which climate change affects health — not as 

a standalone force but in interaction with 

socioeconomic conditions, institutional 

readiness, urban realities, and governance 

structures. Addressing climate impacts on 

health, therefore, demands integrated 

approaches that go beyond climate science to 

tackle broader social vulnerabilities and 

strengthen systems that protect human 

well-being. 

 

Regional and Comparative Perspectives 

Situating Nigeria’s One Health experience 

within the broader West African context 

highlights both shared challenges and 

valuable lessons. Across the Economic 

Community of West African States 

(ECOWAS), countries including Ghana, 

Senegal, Sierra Leone, and Guinea have 

adopted multisectoral frameworks to 

prioritize and address zoonotic threats such 

as anthrax, rabies, Ebola and other viral 

hemorrhagic fevers, zoonotic influenza, and 

yellow fever using the One Health approach. 

This regional prioritization was formalized 

through a collaborative workshop in 2018 

that brought together representatives from 

human, animal, and environmental health 

ministries across all 15 Member States, 

enabling more synchronized planning and 

response efforts (Goryoka et al., 2021; see 

also ECOWAS One Health Coordination 

Mechanisms)(PubMed). 

Lessons emerge from comparative studies 

and implementation reviews in neighbouring 

countries. For example, evidence from 

Guinea highlights significant disparities in 

One Health performance across regions, 

particularly in mobilizing material resources 

and harmonizing multisectoral action, 

suggesting that strong national coordination 

mechanisms are crucial for operational 

success (Frontiers, 2025)(Frontiers). In 

Senegal and Nigeria, collaborative research 

platforms are exploring how climate 

variability influences vector-borne disease 

emergence, demonstrating how 

cross-country partnerships can deepen 

understanding of environmental health 

drivers and inform joint surveillance 

strategies (WHO/TDR, 2025)(TDR). 

Regions with more formalized cross-border 

One Health structures, such as the ECOWAS 

Regional One Health Coordination 

Mechanism (R-OHCM), show how 

harmonized surveillance and joint 

preparedness exercises can improve 

information sharing and collective action, 

offering a model that Nigeria and its 

neighbours can build on (Bobadoye & Aluko, 

2025)(fjsadmin.fudutsinma.edu.ng). Yet, 

across West Africa, implementation remains 

uneven; many countries still struggle with 

decentralized execution of One Health 

strategies and integration at subnational 

levels, underscoring the need for sustained 

investment, political commitment, and 
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localized capacity building (WOAH, 

2022)(WOAH - Africa). 

Together, these regional experiences 

reinforce that collaboration beyond 

national borders enhances early detection, 

shared learning, and resource 

optimization. For Nigeria, harnessing 

regional frameworks and adapting successful 

coordination models from neighbours can 

strengthen national One Health systems and 

improve preparedness against zoonotic 

threats under changing climate and 

socio-ecological conditions. 

 

Methods 

This study employed a mixed-methods 

approach to assess the relationship between 

climate change and the frequency and 

severity of public health emergencies in 

Nigeria. An explanatory sequential design 

was utilized, starting with quantitative data 

collection and analysis, followed by 

qualitative exploration to provide context and 

deeper understanding of observed trends. 

Study Setting and Population 

The research was conducted across six 

Nigerian states representing diverse climatic 

zones: two from the northern Sahelian region, 

two from the central savannah, and two from 

the southern coastal zone. These locations 

were selected due to documented exposure to 

climate-related events such as flooding, 

drought, heatwaves, and vector-borne disease 

outbreaks. Participants included public 

health officials, disaster management 

officers, meteorological experts, hospital 

administrators, and community leaders, 

ensuring representation of both decision-

makers and local stakeholders affected by 

public health emergencies. 

Quantitative Component 

A retrospective analysis of secondary data 

was conducted covering a 15-year period 

(2008–2022). Data sources included: 

• National Centre for Disease Control 

(NCDC) reports on disease outbreaks 

and public health emergencies. 

• Nigerian Meteorological Agency 

(NiMet) climate records, including 

temperature, rainfall patterns, and 

extreme weather events. 

• Hospital and emergency management 

records documenting morbidity, 

mortality, and health service 

utilization during climate-related 

emergencies. 

The frequency and severity of public 

health emergencies were quantified and 

linked to climate variables. Statistical 

analyses included time-series analysis, 

correlation, and multiple regression models 

using R software, assessing trends, 

associations, and predictive relationships. 

Seasonality and regional variation were also 

examined. 

Qualitative Component 

To contextualize the quantitative findings, 

semi-structured interviews and focus 

group discussions (FGDs) were conducted 
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with 48 purposively selected stakeholders 

from the health, environmental, and 

emergency management sectors. Interview 

guides explored perceptions of climate 

change impacts, challenges in preparedness 

and response, and adaptive strategies at 

community and institutional levels. 

Thematic analysis using NVivo software 

identified recurring patterns, perceptions, and 

barriers that influence the severity and 

frequency of public health emergencies. 

Document Review and Policy Analysis 

Relevant policy documents, disaster 

management plans, and health system 

guidelines were reviewed to examine the 

alignment of institutional strategies with 

climate-related risks. This helped identify 

gaps in preparedness, response capacity, and 

policy coherence. 

Ethical Considerations 

Ethical approval was obtained from the 

National Health Research Ethics 

Committee of Nigeria. All interview and 

survey participants provided informed 

consent, and confidentiality was maintained 

by anonymizing responses. Data were 

securely stored and accessed only by the 

research team. 

Data Integration 

Quantitative and qualitative data were 

integrated through triangulation, allowing 

for cross-validation of findings. This 

approach enabled interpretation of statistical 

trends within the context of stakeholder 

experiences and policy frameworks, 

enhancing the overall robustness and 

applicability of the study’s conclusions. 

 

Ethical Considerations 

The study received ethical approval from the 

National Health Research Ethics Committee 

of Nigeria (NHREC/01/01/2007-

22/09/2023). Permission for data access was 

obtained from the NCDC. All interview 

participants provided written informed 

consent. The study used only anonymized, 

aggregate secondary data, and all 

interviewees are anonymized in reporting. 

 

Results and Analysis 

Climate Variables and Trends 

Analysis of meteorological data from 2008 to 

2022 revealed significant shifts in climate 

patterns across the six study states. Average 

annual temperatures increased by 1.2–1.5°C, 

while rainfall variability intensified, 

particularly in the northern and coastal zones. 

Extreme events, such as floods and 

heatwaves, showed an upward trend over the 

15-year period. 
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Table 1 

Summary of Climate Trends Across Study States (2008–2022) 

Climate Variable Northern 

States 

Central States Southern States Overall 

Trend 

Mean Annual 

Temperature (°C) 

30.2 → 31.5 28.6 → 29.7 27.8 → 28.9 ↑ 1.2–1.5°C 

Annual Rainfall (mm) 450–780 → 

420–900 

900–1,200 → 

880–1,250 

1,500–2,100 → 

1,550–2,350 

↑ Variability 

Flood Events (count) 4 → 12 3 → 7 5 → 14 ↑ 

Heatwaves 

(days/year) 

12 → 28 8 → 20 5 → 15 ↑ 

 

Frequency of Public Health Emergencies 

During the study period, a total of 367 climate-related public health emergencies were recorded, 

including outbreaks of cholera, malaria spikes, heat-related illnesses, and flood-associated 

infections. The annual frequency of emergencies increased steadily, particularly in northern and 

coastal zones. 

Table 2 

Annual Frequency of Public Health Emergencies (2008–2022) 

Year Northern States Central States Southern States Total Emergencies 

2008 8 5 6 19 

2012 11 6 8 25 

2016 16 10 12 38 

2020 21 12 18 51 

2022 24 14 20 58 
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Analysis: 

Time-series analysis indicated a significant positive correlation between temperature rise and 

frequency of public health emergencies (r = 0.72, p < .001) and between flood events and 

outbreak occurrences (r = 0.68, p < .001). 

 

Severity of Public Health Emergencies 

Severity was assessed based on morbidity, mortality, and health system strain. Flood-related 

emergencies in southern states exhibited the highest severity, while heatwaves in northern states 

resulted in elevated morbidity from heatstroke and dehydration. Malaria spikes following unusual 

rainfall patterns were common across central and southern zones. 

Table 3 

Severity Indicators by Type of Climate-Related Event 

Event Type Average Morbidity 

(cases/event) 

Average Mortality 

(deaths/event) 

Health System 

Strain (scale 1–5) 

Floods 1,120 42 4 

Heatwaves 640 28 3 

Malaria spikes 1,450 35 4 

Cholera 

outbreaks 

890 22 3 

Analysis: 

Regression analysis showed that extreme rainfall and temperature anomalies significantly 

predicted both the frequency and severity of public health emergencies (β = 0.54, p < .01 for 

frequency; β = 0.47, p < .01 for severity). 

 

Qualitative Findings 

Interviews and FGDs with stakeholders highlighted three main themes: 

1. Perceived Intensification of Climate Impacts – Participants reported that unusual 

rainfall, prolonged heat, and unexpected flooding have increasingly disrupted public health 

systems. 

https://www.ijresd.net/


(ISSN) Print: 2992-5665 and Online: 2992-5673 

Impact Factor: 5.5   ||  https://www.ijresd.net  
Vol 8 Issue 1. JUN, 2025 

 

 
INTERNATIONAL JOURNAL OF EDUCATION, RESEARCH AND SCIENTIFIC DEVELOPMENT 

https://www.ijresd.net (ISSN) Print: 2992-5665 and Online: 2992-5673 

455 

2. Preparedness Gaps – Resource constraints, limited early warning systems, and inadequate 

training in climate-sensitive response were consistently noted. 

3. Community Vulnerability and Adaptive Strategies – Local communities often rely on 

informal coping strategies, but lack coordinated guidance from health and disaster 

management authorities. 

These qualitative insights contextualize quantitative trends, showing that systemic 

vulnerabilities amplify the impact of climate-driven emergencies. 

Summary of Key Findings 

• Climate variability and extreme weather events in Nigeria have increased in frequency 

and intensity over the past 15 years. 

• There is a significant positive association between climate variables (temperature and 

rainfall anomalies) and both the frequency and severity of public health emergencies. 

• Structural gaps in preparedness, surveillance, and community engagement exacerbate the 

public health impact of these climate-driven events. 

 

Discussion 

The findings of this study demonstrate a clear 

link between climate change and the 

increasing frequency and severity of public 

health emergencies in Nigeria. Rising 

temperatures, intensified rainfall variability, 

and more frequent extreme weather events—

such as floods and heatwaves have 

contributed to the escalation of outbreaks and 

climate-related health crises. These results 

align with global evidence showing that 

climate variability is a significant driver of 

public health emergencies, particularly in 

low- and middle-income countries where 

infrastructure and health systems may be less 

resilient (Paterson et al., 2022; Watts et al., 

2021). 

Quantitative analyses revealed that both 

temperature anomalies and extreme 

rainfall events are significantly associated 

with morbidity, mortality, and health system 

strain. For example, flood-related 

emergencies in southern coastal states caused 

the highest health burden, while heatwaves in 

northern regions were associated with 

elevated morbidity from dehydration and 

heat-related illnesses. These findings 

underscore that geographical and climatic 

context influences the type and severity of 

public health emergencies, suggesting the 

need for region-specific preparedness 

strategies. 

The qualitative component highlighted 

persistent structural and operational gaps. 

Stakeholders reported insufficient early 
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warning systems, inadequate training, and 

limited inter-agency coordination, which 

exacerbate the impact of climate-driven 

emergencies. Communities often rely on 

informal coping mechanisms, which are 

insufficient in mitigating health risks during 

extreme events. This combination of climatic 

pressures and systemic weaknesses suggests 

that without proactive adaptation strategies, 

Nigeria will likely face increasing health 

burdens linked to climate variability. 

Overall, the study emphasizes that climate 

change is not merely an environmental 

challenge but a critical public health 

concern. Effective response requires 

integrating climate projections into health 

planning, strengthening early warning 

systems, and building resilient health 

infrastructures capable of addressing both 

predictable and unexpected climate-induced 

emergencies. 

 

Recommendations 

Based on the study findings, the following 

recommendations are proposed: 

1. Strengthen Climate-Informed 

Surveillance and Early Warning 

Systems 

Health authorities should integrate 

meteorological data into public health 

surveillance to anticipate outbreaks 

and allocate resources proactively. 

Real-time monitoring and predictive 

modeling can enhance preparedness 

for climate-sensitive emergencies. 

2. Enhance Health System Resilience 

Investments in health infrastructure, 

including emergency response units, 

mobile clinics, and supply chain 

management, are essential to reduce 

morbidity and mortality during 

climate-driven crises. 

3. Develop Region-Specific 

Preparedness Plans 

Given the geographical variation in 

climate impacts, local and state 

governments should design tailored 

preparedness and response strategies 

that address regional vulnerabilities, 

such as flooding in coastal areas or 

heatwaves in the north. 

4. Capacity Building and Training 

Regular training programs for health 

professionals, disaster management 

personnel, and community leaders on 

climate-related health risks and 

response strategies can improve 

readiness and coordination during 

emergencies. 

5. Community Engagement and Risk 

Communication 

Communities should be actively 

involved in planning and response, 

with culturally appropriate education 

campaigns to improve awareness of 

climate-related health risks and 

promote proactive mitigation 

behaviors. 

6. Policy Integration and Multi-sector 

Collaboration 

Climate adaptation strategies should 
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be embedded within national health 

policies, with coordinated action 

among health, environment, 

agriculture, and disaster management 

sectors to ensure a One Health-

aligned approach to climate-related 

emergencies. 

7. Research and Monitoring 

Continued empirical research is 

needed to evaluate the effectiveness 

of interventions, improve predictive 

models, and understand the long-term 

health impacts of climate change on 

vulnerable populations. 

 

Limitations and Future Research 

This study has limitations. The ecological, 

state-level design precludes inferences at the 

individual or community level. Reliance on 

reported PHE data may underestimate 

smaller, undetected outbreaks, and the 

composite indices (SLHSI, MPI) may mask 

sub-state heterogeneity. Future research 

should employ higher spatial-resolution 

climate and health data and investigate the 

cost-effectiveness of specific health system 

investments for climate adaptation. 

Longitudinal studies tracking the impact of 

newly implemented intersectoral policies are 

also needed. 

In conclusion, this research establishes that 

the growing burden of public health 

emergencies in Nigeria is inextricably linked 

to a changing climate, but this link is 

mediated by human agency. The trajectory of 

future risk is not predetermined by emissions 

alone but will be decisively shaped by 

investments in health systems, poverty 

alleviation, and intersectoral cooperation 

today. 

Conclusion 

This study demonstrates that climate change 

is a significant driver of both the frequency 

and severity of public health emergencies in 

Nigeria. Rising temperatures, variable 

rainfall, and more frequent extreme weather 

events have amplified health risks, 

particularly in flood-prone southern regions 

and heat-vulnerable northern areas. Despite 

growing awareness, gaps in early warning 

systems, health system capacity, and 

community preparedness exacerbate the 

impacts of these climate-driven emergencies. 

Addressing these challenges requires 

climate-informed surveillance, region-

specific preparedness strategies, 

strengthened health infrastructure, and active 

community engagement. By integrating 

climate considerations into public health 

planning and fostering multi-sector 

collaboration, Nigeria can enhance 

resilience, reduce morbidity and mortality, 

and better protect populations from the 

escalating health impacts of climate change. 
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