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Abstract
Climate change is affecting human health, and its effects are more severe in low- and middle-income countries (LMICs). These countries are mostly exposed to climate-related hazards such as extreme heat, floods, droughts, and changing rainfall patterns, while also having limited resources and poor state of health systems to respond effectively. This systematic review examines existing research on how climate change impacts public health in LMICs, with a focus on major health outcomes and vulnerable populations. Also, the review incorporates evidence from peer-reviewed studies published between 2000 and 2025. Findings show that climate change contributes to the spread of infectious diseases, increased malnutrition and food insecurity, heat-related illnesses, mental health challenges, and poor maternal and child health net-results. Children, pregnant women, the elderly, and low-income communities are identified as the most vulnerable groups. However, climate-related events also place additional strain on already fragile healthcare systems, thereby making it difficult to deliver essential health services during emergencies. Furthermore, the review highlights that climate change is not only an environmental problem but also a serious public health threat that deepens existing health inequalities in LMICs. Therefore, addressing these challenges requires stronger climate-resilient health systems, better integration of health considerations into climate policies, increased investment in prevention and adaptation strategies, and more locally driven research. Hence, protecting public health must be a central part of climate action, especially in countries with the highest vulnerability and lowest capacity to adapt.
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[bookmark: _GoBack]1. Introduction
Climate change has become one of the most serious challenges facing the world today, and its effects go far beyond changes in weather or the natural environment. Increasing temperatures, rising sea levels, frequent heatwaves, floods, droughts, and unpredictable rainfall patterns are now directly affecting human health and well-being. In recent times, global health experts have recognized climate change as a major public health issue rather than only an environmental concern (World Health Organization [WHO], 2023).
Although climate change affects all countries, its health impacts are not evenly distributed. Low- and middle-income countries (LMICs) are disproportionately affected because they are more exposed to climate-related impacts and have limited resources to respond effectively. Many LMICs depend heavily on climate-sensitive sectors such as agriculture, fishing, and natural resource–based livelihoods. At the same time, these countries often face challenges such as poor healthcare systems, poverty, rapid urbanization, and limited infrastructure, which reduce their ability to adapt to climate-related health risks (IPCC, 2023).
Climate change affects public health through several pathways. Extreme heat increases the risk of heat exhaustion, heatstroke, and cardiovascular diseases. Changes in rainfall patterns influence the spread of infectious diseases such as malaria, dengue fever, and cholera by creating favorable conditions for disease vectors and water contamination. However, floods and storms can destroy homes and health facilities, disrupt access to clean water and sanitation, and lead to injuries and disease outbreaks. Droughts and rising temperatures also threaten food production, increasing food insecurity and malnutrition, particularly among children and pregnant women (FAO et al., 2023).
In addition to physical health effects, climate change has serious consequences for mental health. Climate-related disasters such as floods, wildfires, and prolonged droughts can cause stress, anxiety, depression, and trauma, especially when people lose their homes, livelihoods, or family members. Mental health services are often limited in LMICs, thus; leaving affected populations without adequate support during and after climate-related emergencies (Charlson et al., 2021).
Conversely, vulnerable populations are the most affected by climate-related health risks. These include children, elderly, pregnant women, people with disabilities, and low-income communities. Most especially, children are vulnerable to malnutrition and infectious diseases, while older adults are more susceptible to heat-related illnesses. Women often face greater risks due to social and economic inequalities that limit access to healthcare and resources during climate emergencies (Romanello et al., 2023).
Despite growing awareness of the inter-connections between climate change and health, evidence remains broken, especially in LMIC settings. Many studies focus on specific diseases or regions, making it difficult to gain a comprehensive understanding of the overall public health burden of climate change. A systematic review is therefore necessary to bring together existing evidence, identify major health impacts, and highlight gaps in research and policy responses.
This review aims to synthesize current evidence on the impact of climate change on public health in low- and middle-income countries. By examining major health outcomes and vulnerable populations, the study seeks to inform policymakers, public health professionals, and researchers on the urgent need to integrate health considerations into climate adaptation and mitigation strategies.










2. Objectives of the Review
Climate change continues to pose serious and growing risks to public health, especially in low- and middle-income countries (LMICs), where health systems are often under-resourced and populations are highly exposed to climate-related hazards. Despite increasing global attention to the links between climate change and health, existing research is widely scattered across different regions, diseases, and population groups. This makes it difficult for policymakers, public health practitioners, and researchers to fully understand the overall public health burden of climate change in LMICs and to design effective responses (World Health Organization [WHO], 2023).
The primary objective of this systematic review is to bring together and integrate current scientific evidence on how climate change affects public health in low- and middle-income countries. By reviewing and organizing findings from multiple studies, this review seeks to provide a clear and comprehensive view of the major health impacts associated with climate-related changes such as rising temperatures, extreme weather events, altered rainfall patterns, and environmental degradation.
Specifically, this review aims to identify and describe the main public health outcomes linked to climate change in LMICs. These include, but are not limited to, infectious diseases, malnutrition and food insecurity, heat-related illnesses, mental health conditions, and maternal and child health outcomes. Understanding these health outcomes is essential for guiding prevention strategies and strengthening health system responses (IPCC, 2023).
Another important objective of this review is to identify population groups that are most vulnerable to climate-related health risks. Children, pregnant women, older adults, people living in poverty, and communities that depend solely on climate-sensitive livelihoods are often affected excessively. By highlighting these vulnerable groups, the review aims to support the development of targeted public health interventions that address existing health inequalities and protect those most at risk (Romanello et al., 2023).
In addition, this review seeks to examine how climate change places pressure on already fragile health systems in LMICs. Climate-related emergencies can disrupt healthcare delivery, damage health infrastructure, and reduce access to essential services. Understanding these system-level challenges is important for planning climate-resilient health systems that can continue to function during and after climate shocks (WHO, 2023).
Finally, this review aims to identify gaps in current research and policy responses related to climate change and public health in LMICs. While evidence is growing, many regions and health outcomes remain under-researched, and there is limited evaluation of effective adaptation and mitigation strategies. By highlighting these gaps, the review seeks to inform future research priorities and support evidence-based policy and decision-making at national and global levels.

















3. Methods
This systematic review was conducted to provide a comprehensive understanding of how climate change affects public health in low- and middle-income countries (LMICs). The methodology followed internationally recognized guidelines for systematic reviews, including the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA), to ensure transparency, repeatability, and rigor (Page et al., 2021).
3.1 Study Design
A systematic review design was chosen because it allows for a structured and thorough integration of existing research. Unlike a narrative review, a systematic review uses explicit criteria for selecting, evaluating, and summarizing studies, reducing bias and providing a more reliable review of available evidence (Liberati et al., 2009).
3.2 Search Strategy
A comprehensive literature search was conducted between January and February 2026 across multiple electronic databases, including PubMed, Scopus, Web of Science, and Google Scholar. Search terms combined keywords and controlled vocabulary related to climate change and public health in LMICs. These included:
i. Climate change or global warming or extreme weather
ii. Public health or health outcomes  or health impacts
iii. Low-income countries or middle-income countries or developing countries
Boolean operators AND and OR were used to combine search terms effectively, ensuring that studies relevant to both climate change and public health outcomes were captured. Additionally, the reference lists of selected articles were manually screened to identify additional relevant studies.



3.3 Inclusion and Exclusion Criteria
Inclusion criteria:
1. Peer-reviewed studies published between 2000 and 2025. 
2. Studies conducted in low- and middle-income countries as classified by the World Bank (2023). 
3. Studies addressing the impact of climate change on any public health outcome, including infectious diseases, malnutrition, heat-related illnesses, mental health, and maternal and child health. 
4. Studies published in English. 
Exclusion criteria:
1. Studies focusing solely on high-income countries. 
2. Opinion pieces, editorials, or conference abstracts without empirical data. 
3. Studies unrelated to human health outcomes, such as purely ecological or agricultural studies. 
3.4 Study Selection
The study selection process involved three stages: title screening, abstract screening, and full-text review. At each stage, two independent reviewers screened studies to determine eligibility. Any disagreements were resolved through discussion or consultation with a third reviewer. The process was documented in a PRISMA flow diagram, showing the number of records identified, screened, excluded, and included in the final review (Page et al., 2021).
3.5 Data Extraction
Data were extracted using a standardized form that included:
· Author(s) and year of publication 
· Country or region of study 
· Study design and methodology 
· Type of climate-related exposure (e.g., heatwaves, floods, droughts) 
· Public health outcomes assessed 
· Major findings and conclusions 
This structured approach ensured that all relevant information was consistently captured across studies.
3.6 Data Synthesis
Due to the variety of research methodologies and outcomes, a narrative synthesis was employed rather than a meta-analysis. Findings were grouped thematically based on major public health outcomes, including infectious diseases, nutrition and food security, heat-related illnesses, mental health, and maternal and child health. Vulnerable populations and health system challenges were also summarized. This approach allowed for a clear and organized presentation of the evidence while highlighting patterns and gaps in the research (Higgins et al., 2022).
















4. Results
The systematic review revealed that climate change has wide-ranging effects on public health in low- and middle-income countries (LMICs). The evidence shows that changes in temperature, rainfall patterns, and extreme weather events significantly influence the spread of diseases, nutrition, mental health, and overall health system functionality. The results are presented thematically according to major public health outcomes.
4.1 Infectious Diseases
One of the most immediate and well-documented impacts of climate change in LMICs is the increased prevalence of infectious diseases. Changes in temperature and rainfall create favorable conditions for disease vectors such as mosquitoes, leading to increased transmission of vector-borne diseases like malaria, dengue fever, chikungunya, and Zika virus (Ryan et al., 2020). However, flooding and poor water management also contribute to outbreaks of waterborne diseases such as cholera, typhoid, and diarrhea (WHO, 2023).
For example, studies in sub-Saharan Africa and South Asia have shown that unusually heavy rainfall and flooding increase the risk of malaria and cholera outbreaks, especially in rural communities where access to clean water and healthcare services is limited (Sambo et al., 2022). Conversely, prolonged droughts reduce water availability, which can worsen sanitation and hygiene, thereby increasing the risk of diarrheal diseases.
4.2 Malnutrition and Food Insecurity
Climate change has significant effects on nutrition and food security, especially in countries where agriculture is majorly dependent on rainfall. Droughts, floods, and extreme heat reduce crop yields and livestock productivity, leading to food shortages and higher food prices (FAO et al., 2023).
Conversely, malnutrition is severe among children and pregnant women. Therefore, reduced availability of nutritious food can lead to stunted growth, low birth weight, and increased susceptibility to infections (Romanello et al., 2023). Studies from South Asia and sub-Saharan Africa shows that climate-related crop failures are strongly associated with higher rates of undernutrition and micronutrient deficiencies.
4.3 Heat-Related Illnesses and Mortality
Global warming and increasing frequency of heatwaves are contributing to heat-related illnesses and deaths in LMICs. People who work outdoors, live in poorly ventilated homes, or lack access to cooling systems are most vulnerable (Haines and Ebi, 2019).
Heat exposure can exacerbate pre-existing conditions such as cardiovascular and respiratory diseases, and it increases mortality among older adults and people with chronic illnesses (Vicedo-Cabrera et al., 2021). Most especially, urban areas are affected due to the urban heat island effect, where built environments magnify the impact of high temperatures.
4.4 Mental Health Impacts
Climate change also has profound effects on mental health, though this is often less visible than physical health impacts. Natural disasters such as floods, storms, and prolonged droughts cause stress, anxiety, depression, and post-traumatic stress disorder (PTSD) among affected populations (Charlson et al., 2021).
However, vulnerable groups including women, children, and low-income communities are at greater risk of mental health challenges following climate-related events. In LMICs, mental health services are often scarce or unavailable, leaving affected populations without adequate support (Watts et al., 2021).
4.5 Maternal and Child Health
Pregnant women and children are more susceptible to the effects of climate change. Food insecurity, malnutrition, and heat exposure during pregnancy are linked to poor birth outcomes, including low birth weight, preterm birth, and higher neonatal mortality (Chersich et al., 2020). Children are also more vulnerable to infectious diseases and malnutrition, which can have long-term impacts on growth and development.
4.6 Vulnerable Populations
Across all health outcomes, certain groups are disproportionately affected by climate change. These include:
i. Children, due to underdeveloped immune systems and dependence on caregivers.
ii. Pregnant women, due to increased nutritional needs and sensitivity to heat and infections. 
iii. Older adults, due to pre-existing health conditions and reduced physiological resilience. 
iv. Low-income communities, due to limited access to healthcare, clean water, and adaptive resources. 
Identifying these vulnerable populations is essential for designing targeted interventions that reduce health inequalities and improve climate resilience (Romanello et al., 2023; WHO, 2023).
4.7 Health System Challenges
Climate-related events also strain health systems in LMICs. Floods, storms, and heatwaves disrupt healthcare delivery, damage infrastructure, and increase demand for emergency services. However, poor health systems may struggle to provide routine care during crises, which can exacerbate morbidity and mortality (Watts et al., 2021). Therefore, strengthening health systems and building climate resilience is essential for mitigating the public health impacts of climate change.








5. Discussion
This systematic review highlights the multifaceted impact of climate change on public health in low- and middle-income countries (LMICs). The evidence reviewed shows that climate change is not only an environmental challenge but also a serious health crisis that disproportionately affects vulnerable populations. The findings reveal patterns across infectious diseases, nutrition, heat-related ailments, mental health, and maternal and child health, stressing the urgent need for climate-sensitive public health interventions.
5.1 Climate Change as a Driver of Health Inequalities
Climate change deepens health inequalities in LMICs. Communities with lack of access to healthcare, poor infrastructure, and high poverty levels are more exposed to climate-related effects and less able to recover from them (WHO, 2023). For example, floods and droughts often hit rural agricultural communities hardest, where livelihoods depend on climate-sensitive farming. Children, pregnant women, older adults, and low-income populations are vulnerable to the combined effects of malnutrition, infectious diseases, and heat stress (Romanello et al., 2023).
Additionally, the unequal distribution of climate impacts underscores that addressing climate change is also a matter of social justice. Therefore, marginalized groups suffer disproportionately not because of their choices but due to systemic failures, highlighting the need for policies that reduce both climate and health inequities.
5.2 Infectious Diseases and Climate Sensitivity
The present review confirms that vector-borne and waterborne diseases are highly sensitive to climate differences. Rise in temperatures and changing rainfall patterns extend the habitats of mosquitoes and other disease vectors, leading to higher transmission of malaria, dengue, and other tropical diseases (Ryan et al., 2020). Similarly, floods and water scarcity increase the risk of cholera and diarrhea, especially in areas with limited sanitation infrastructure (Sambo et al., 2022).
These findings suggest that public health strategies in LMICs must include climate-informed disease surveillance, vector control programs, and investments in water, sanitation, and hygiene (WASH) infrastructure to prevent outbreaks.
5.3 Malnutrition and Food Security Challenges
Climate change is a major driver of food insecurity and malnutrition, especially in regions dependent on agriculture (FAO et al., 2023). Droughts, floods, and erratic rainfall reduce crop yields and threaten livestock production, which in turn reduces access to sufficient and nutritious food. Malnutrition increases susceptibility to infections and impairs cognitive and physical development in children (Chersich et al., 2020). 
Addressing climate-related food insecurity requires multi-sectoral strategies, including climate-smart agriculture, improved storage and distribution systems, and nutrition programs targeted at vulnerable groups such as children and pregnant women.
5.4 Heat-Related Illnesses and Urban Vulnerability
Rising temperatures and more frequent heatwaves increase heat-related morbidity and mortality, especially in urban areas where the urban heat island effect worsens exposure (Vicedo-Cabrera et al., 2021). Heat stress increasess cardiovascular and respiratory diseases, unreasonably affecting older adults and outdoor workers.
However, urban planning strategies such as increased green spaces, heat shelters, and improved housing can help avoid heat-related health risks. Therefore, public awareness campaigns are also important to educate communities about protective measures during extreme heat events.
5.5 Mental Health Implications
Climate-related disasters are closely linked to mental health challenges in LMICs. Floods, storms, and prolonged droughts contribute to stress, anxiety, depression, and post-traumatic stress disorder (PTSD) (Charlson et al., 2021). The lack of accessible mental health services in many LMICs compounds these effects, leaving affected populations with limited support (Watts et al., 2021).
Integrating mental health services into disaster response and climate adaptation plans is essential. Community-based psychosocial support programs and training of local health workers can improve mental health resilience in vulnerable populations.
5.6 Maternal and Child Health Risks
Pregnant women and children face multiple climate-related health risks. Food insecurity, heat stress, and infectious disease exposure increase the likelihood of low birth weight, preterm birth, and child morbidity and mortality (Chersich et al., 2020). Children’s developing immune systems make them more susceptible to malnutrition and infections, while pregnant women are physiologically more vulnerable to heat and environmental stressors.
It is for these reasons that public health interventions targeting maternal and child health must include climate-sensitive nutrition programs, emergency preparedness, and strengthened maternal healthcare services, especially in rural and resource-limited settings.
5.7 Health System Challenges
Climate change places additional pressure on health systems in LMICs, which are often already under-resourced (WHO, 2023). Extreme weather events can damage health infrastructure, disrupt service delivery, and increase the demand for emergency care. Strengthening health system resilience through infrastructure improvements, climate-informed disaster preparedness, and workforce training is essential to ensure continuity of care during and after climate-related events.
5.8 Implications for Policy and Research
This review highlights several major implications:
i. Policy Integration: Climate change considerations must be integrated into public health policy, planning, and early warning systems. 
ii. Targeted Interventions: Vulnerable populations should be prioritized in adaptation and mitigation strategies. 
iii. Health System Strengthening: Investment in resilient healthcare infrastructure, disease surveillance, and emergency response is important. 
iv. Research Gaps: More empirical studies are needed on the long-term health impacts of climate change in LMICs, especially on mental health and non-communicable diseases. 
Summarily, climate change heightens health risks, worsens inequalities, and threatens progress in global health, particularly in LMICs. Coordinated actions across sectors such as health, agriculture, infrastructure, and social protection are essential to protect populations and build climate-resilient health systems (Romanello et al., 2023; WHO, 2023).
6. Policy and Public Health Implications
The findings of this review demonstrates the urgent need for policymakers, public health professionals, and development partners in low- and middle-income countries (LMICs) to integrate climate considerations into public health strategies. Climate change does not only affects individual health net results but also places intense pressure on healthcare systems, infrastructure, and social services. Addressing these challenges requires coordinated, evidence-based, and context-specific interventions.
6.1 Strengthening Climate-Resilient Health Systems
Health systems in LMICs are often under-served and ill-prepared for climate-related health shocks. Floods, droughts, and heatwaves disrupt the delivery of essential health services, damage infrastructure, and increase the demand for emergency care (WHO, 2023). Policymakers must prioritize building climate-resilient health systems, which include:
i. Improving healthcare infrastructure to withstand extreme weather events 
ii. Ensuring consistent access to essential medicines and supplies during crises 
iii. Training healthcare workers in climate-related health risks and emergency response 
iv. Establishing emergency response plans and early warning systems for climate-related events 
Furthermore, strengthening health systems will not only reduces the immediate impacts of climate change, but also ensures that routine healthcare services continue uninterrupted, most especially for vulnerable populations such as children, pregnant women, and the elderly.

6.2 Targeted Interventions for Vulnerable Populations
Certain groups such as children, pregnant women, older adults, low-income communities, and people dependent on climate-sensitive livelihoods are disproportionately affected by climate change (Romanello et al., 2023). Public health interventions should be designed to target these vulnerable populations, for example:
i. Nutrition programs to address food insecurity and malnutrition 
ii. Heat protection initiatives, including shaded community areas and access to cooling resources 
iii. Vector control programs to reduce the risk of malaria, dengue, and other infectious diseases 
iv. Community-based mental health support for individuals affected by climate disasters 
Furthermore, targeting interventions in this way can reduce health inequalities and prevent climate change from further deepening existing social and economic disparities.
6.3 Integrating Health into Climate Policies
Public health should be central to national and regional climate adaptation and mitigation strategies. Policies addressing climate change in LMICs often focus on energy, agriculture, or environmental conservation, with limited attention to health outcomes. Integrating health into climate policies can ensure that strategies:
i. Reduce the health burden of climate-related events 
ii. Promote preventative measures against infectious diseases, malnutrition, and heat-related illnesses 
iii. Enhance multi-sectoral collaboration between health, agriculture, environment, and disaster management sectors 
For example, implementing climate-smart agriculture programs does not only improve food security but also reduces malnutrition-related health risks in children and pregnant women (FAO et al., 2023).

6.4 Community Engagement and Awareness
Communities play essential role in responding to climate-related health challenges. Raising awareness about the health impacts of climate change can empower communities to adopt protective behaviors and demand resources and support from local authorities. Effective strategies include:
i. Public education campaigns on hygiene, vector control, and nutrition 
ii. Early warning alerts for heatwaves, floods, and disease outbreaks 
iii. Community-based adaptation initiatives that increase local resilience 
However, engaging communities ensures that interventions are culturally appropriate, locally relevant, and sustainable.
6.5 Research and Data-Driven Decision Making
Despite growing evidence of climate change’s health impacts, significant research gaps remain, particularly in LMICs. There is a need for:
i. Locally generated data on climate-related health outcomes 
ii. Studies on long-term impacts, including non-communicable diseases and mental health 
iii. Evaluation of adaptation and mitigation interventions to determine effectiveness 
Evidence-based policy making can help allocate resources efficiently, prioritize high-risk areas, and implement interventions that have the greatest impact on public health (Watts et al., 2021).
6.6 Multi-sectoral Collaboration
Addressing the health impacts of climate change requires collaboration across various sectors. Governments, NGOs, development agencies, and local communities must work together to implement holistic strategies that consider health, environment, infrastructure, and social protection simultaneously. Policies should be coordinated to:
i. Reduce vulnerability to climate hazards 
ii. Strengthen health system preparedness 
iii. Ensure equitable access to resources for at-risk populations 
However, multi-sectoral approaches increase resilience, reduce duplication of efforts, and enhance the sustainability of public health interventions.
Summarily, the public health implications of climate change in LMICs requires urgent, coordinated action. Hence, strengthening health systems, targeting vulnerable populations, integrating health into climate policies, engaging communities, improving research, and fostering multi-sectoral collaboration are all inclusive strategies. These measures can help reduce the health burden of climate change, protect vulnerable populations, and build resilient communities capable of withstanding future climate-related challenges.

















7. Limitations of the Review
While this systematic review provides a comprehensive incorporation of the existing evidence on the impact of climate change on public health in low- and middle-income countries (LMICs), it is important to acknowledge its limitations. Understanding these limitations helps interpret the findings carefully and highlights areas for future research.
7.1 Limited Availability of Data from LMICs
One major limitation is the scarcity of high-quality research in many LMICs. Most studies included in this review were concentrated in a few regions, such as sub-Saharan Africa, South Asia, and parts of Latin America, leaving other LMIC regions underrepresented (Romanello et al., 2023). Some countries lack systematic health surveillance systems or climate-related health research infrastructure, which limits the ability to measure the full impact of climate change on health outcomes. As a result, the review may not fully capture the health effects of climate change in all LMICs.
7.2 Heterogeneity of Study Designs
The studies included in this review varies in terms of research design, climate exposures, and health outcomes measured. Some studies focused on specific infectious diseases, while others examined nutrition, heat-related illnesses, or mental health. Additionally, research methods ranged from observational studies and surveys to modeling studies and qualitative analyses. This diversity made it challenging to directly compare results or perform a quantitative meta-analysis, therefore; a narrative synthesis was used instead (Page et al., 2021).
7.3 Language and Publication Bias
This review included only studies published in English. While this approach ensures consistency, it may exclude important studies published in local languages, especially in LMICs where research may be conducted in Spanish, French, Portuguese, or other regional languages. Additionally, the review relied on peer-reviewed publications, which may introduce publication bias, as studies with significant or positive findings are more likely to be published than studies reporting null or negative results (Liberati et al., 2009).
7.4 Limited Long-Term and Mental Health Data
Most studies focused on short-term health outcomes related to climate events, such as heatwaves, floods, or outbreaks of infectious diseases. There is a lack of longitudinal data examining the long-term health consequences of climate change, including chronic diseases, long-term mental health impacts, and the cumulative effects of repeated climate shocks (Charlson et al., 2021). Consequently, the review may underestimate the full weight of climate-related health risks over time.
7.5 Limited Evaluation of Interventions
Few studies included in this review evaluated the effectiveness of public health interventions or adaptation strategies in response to climate change. While the review identifies vulnerable populations and health risks, there is limited evidence on which interventions work best to reduce health impacts in LMIC contexts. This limits the ability to provide specific, evidence-based recommendations for policymakers and public health practitioners.
7.6 Recommendations for Future Research
To address these limitations, future research should:
1. Conduct studies in underrepresented LMIC regions to generate more comprehensive and region-specific evidence. 
2. Include longitudinal designs to examine long-term health outcomes of climate change. 
3. Incorporate mental health and non-communicable disease outcomes in climate-health research. 
4. Evaluate the effectiveness of adaptation and mitigation interventions to inform evidence-based policy making. 
5. Consider including studies published in multiple languages to reduce language bias and improve inclusivity. 
Despite these limitations, this review provides valuable insights into the various ways climate change affects public health in LMICs. It highlights major vulnerable populations, health outcomes, and system-level challenges while identifying gaps in current knowledge. Recognizing these limitations is essential for interpreting the findings cautiously and guiding future research priorities to strengthen public health responses to climate change.























8. Conclusion
This systematic review demonstrates that climate change is a major and growing threat to public health in low- and middle-income countries (LMICs). Rising temperatures, changing rainfall patterns, floods, droughts, and other extreme weather conditions have wide-ranging health impacts, including increased infectious diseases, malnutrition, heat-related illnesses, mental health challenges, and adverse maternal and child health outcomes. These impacts are unevenly experienced by vulnerable populations, such as children, pregnant women, older adults, low-income communities, and people dependent on climate-sensitive livelihoods (Romanello et al., 2023; WHO, 2023).
The review demonstrates that climate change does not only affects individual health but also places strain on already vulnerable health systems. Healthcare facilities may be damaged or overwhelmed during climate disasters, while limited resources make it difficult to respond effectively. Without urgent intervention, the cumulative impacts of climate change could reverse health gains achieved in LMICs over the past years (Watts et al., 2021).
To address these challenges, public health strategies must become climate-informed and proactive. Strengthening climate-resilient health systems, prioritizing interventions for vulnerable populations, integrating health into climate policies, promoting community awareness and engagement, and supporting research to fill critical knowledge gaps are essential steps (FAO et al., 2023). Furthermore, multi-sectoral collaboration linking health, agriculture, water and sanitation, infrastructure, and social protection is essential to build resilient and sustainable communities capable of adapting to a changing climate.
In conclusion, climate change is not only an environmental issue but also a public health concerns that exacerbates existing inequalities in LMICs. Therefore, urgent action at the national, regional, and global levels is required to mitigate its health impacts, protect vulnerable populations, and strengthen health systems. By prioritizing health in climate adaptation and mitigation strategies, LMICs can reduce the burden of climate-related diseases, enhance population resilience, and safeguard the well-being of future generations.
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