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Climate change is a global phenomenon characterized by alterations in temperature, rainfall patterns, sea level rise, and an
increase in extreme weather events, all of which can significantly impact human health, particularly in children. Children
are considered a vulnerable population due to their developing physiology and dependence on caregivers. This study aims
to identify the effects of climate change on child health. This study employed a scoping review design with a systematic
search method using the databases ScienceDirect, SpringerLink, and ProQuest. Keywords were developed based on the PCC
framework and combined using Boolean operators: “climate change AND pediatric AND health impact.” Inclusion criteria
included articles published within the last five years, focusing on children and climate change-related health impact, available
in full text English. The article screening process followed the PRISMA 2020 guidelines. The findings indicate that climate
change adversely affects children's health, including: 1) Extreme heat contributing to malnutrition; skin, respiratory, food,
and general allergies; mental health issues; and respiratory diseases. 2) Drought associated with diarrhea and malnutrition.
3) Temperature changes, humidity, and air pollution linked to respiratory diseases. Climate change significantly increases
children’s risk of adverse health outcomes, including malnutrition, diarrhea, respiratory diseases, allergies, and mental
health problems. Strengthening preventive strategies, early monitoring, and health system capacity is essential to mitigate
these impacts. Further research is needed to support evidance-based interventions and policies to protect children’s health.
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Introduction children.? Children are considered a vulnerable population
due to their physical and cognitive immaturity, as well as
Climate change is a global phenomenon contributing to their dependency on their environment and caregivers.’*
long-term alterations, including shifts in temperature, The effects of climate change on children can be both

precipitation patterns, sea level rise, and increased direct and indirect. Direct impacts include injuries resulting

occurrences of extreme weather events such as heatwaves,
floods, and wildfires.! The impacts of climate change
are not only detrimental to the environment but also
pose significant threats to human health, particularly in
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from natural disasters, while indirect impacts encompass
reduced quality and security of food and water, as well
as changes in disease patterns.” These changes contribute
to an increased risk of various health issues in children,
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such as respiratory diseases, asthma, allergies, vector-
borne illnesses, malnutrition, low birth weight, and mental
health disorders.>%’® The World Health Organization
(WHO) estimates that between 2030 and 2050, climate
change could cause approximately 250,000 deaths annually
due to malnutrition, malaria, diarrhea, and heat stress.’
Furthermore, children's health and well-being are
exacerbated by inadequate caregiving and elevated parental
stress levels.>*” The United Nations International Children’s
Emergency Fund (UNICEF) reports that half of the world’s
children are at extremely high risk of the impacts of climate
change. This vulnerability is driven by the combined effects
of climate change and limited access to healthcare for
children, families, and communities to prevent and treat
climate-related issues. One of the main challenges is that
climate change is still often not regarded as a critical issue.'”

Based on the issues, this study aims to identify the
impacts of climate change on children's health. This
review seeks to provide a comprehensive synthesis of
climate related exposure, associated health outcome,
and factors contributing to children's vulnerability, as
well as to identify existing research gaps. The findings
of this review are expected to inform future research
and contribute to the development of evidence-based
interventions

and policies aimed at mitigating the

adverse effects of climate change on children’s health.
Methods

The method used in this paper is a scoping review. A
scoping review is a method for mapping the literature on
a specific topic and identifying knowledge gaps. This
method is useful when research on a particular topic
is limited or heterogeneous.!! The stages in the article
search process refer to Arksey and O'Malley, who outline
including

a five-stage process, identifying research

questions, searching the literature, selecting studies,

extracting data, and presenting descriptive results."?
Search Strategy and Selection Criteria

The literature search process was conducted systematically
using the PCC framework as the basis for determining the
search focus. The PCC framework formulation includes:
Population (P): children; Concept (C): the impact of
climate change on children's health; and Context (C): the
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global context, not geographically limited. Therefore,
the research question in this literature review is "What
are the impacts of climate change on children's health?"

The literature search was conducted using secondary
databases obtained from databases including ScienceDirect,
SpringerLink, and ProQuest. The article search used
keywords designed to ensure the relevance of the literature,
using Boolean operators to broaden or narrow the search
for appropriate articles. The following keywords were used
"climate change AND pediatric AND health impact." This
study applied predefined inclusion and exclusion criteria for
article selection. The inclusion criteria consisted of studies
focusing on children, examining the effects of climate
change on children’s health, published between 2020 and
2025, available as full-text open access articles, and written
in English. The exclusion criteria included studies employing
review-based designs, such as literature reviews, systematic
reviews, and meta-analyses, as well as study protocols.

Data Collection Process

Articles obtained from the database were downloaded and
then uploaded to the RAYYAN software for selection by
the researcher. The screening process using RAYYAN
software is conducted through several sequential steps. It
begins with identifying and removing duplicate articles,
followed by an independent review of titles and abstracts
to assess their relevance to the research questions as well as
the predefined inclusion and exclusion criteria. After this,
validation is performed and any disagreements in article
selection are resolved. Articles that meet the eligibility
criteria are then selected, and their full texts are retrieved
for comprehensive evaluation. Upon completing the full-
text review, the researcher proceeds with data extraction
to facilitate synthesis. Finally, the results of the screening
process are presented in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA) 2020 guidelines.

Data Extraction

Data extraction was conducted systematically using a
pre-designed extraction sheet to ensure consistency in
the information collection process. This process included
data collection related to bibliographic information
(author, year of publication, title, and country), research
objectives, research design, population characteristics,

causes, and impacts of climate change on children's
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Figure 1. PRISMA flowchart.

health, and research findings. After all data was extracted,
thematic analysis was conducted. The collected data were
analyzed descriptively and compared to identify patterns,
similarities, and differences between studies. Each finding
was then grouped based on the PCC components and
the research focus, namely the type of climate change
exposure and the health impacts that arise in children.

Results and Discussion

In this literature review, a total of 2,085 articles were initially
identified from the selected databases, and an additional 3
articles were obtained through handsearching. Following
the application of inclusion and exclusion criteria, 10
articles were deemed eligible for further review as shown in
Figure 1. The findings of this review indicate that climate
change significantly affects children’s. As presented in
Table 1, indicating that the studies were conducted in
settings vulnerable to climate change, examining climate-
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related exposures such as heatwaves, floods, droughts,
and air pollution in relation to child health. A total of 10
articles were included for data extraction. These studies
originated from both developed and developing countries,
including China, Germany, Indonesia, India, various
African nations, South and Southeast Asian countries,
Latin America, and the Caribbean. The research designs
used across these studies included cross-sectional,
cohort, case-control, time-series studies, longitudinal
panel studies, and log-binomial mixed-effects models.

The literature review identified several categories
of contributing factors and the health impacts of
climate change on children. First, extreme heat can
lead to health problems such as malnutrition,?*?! skin,
respiratory, food, and overall allergies,'* mental health

9 and respiratory tract diseases.”* Second, drought

issues,
conditions increase the risk of diarrheal diseases,”” and

prolonged droughts may result in malnutrition.*® Third,
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Table 2. Classification of contributing factors and health impacts of climate change on children.

Causes Impact Ref
Malnutrition [20,21]
Extreme high Allergies (skin, respiratory, food, general) [14]
temperatures Mental health [19]
Respiratory disease [13]
Diarrhea [22]
Drought ..
Malnutrition [20]
Ezz?deirt?rmre and Respiratory disease [16,17]
Air pollution Respiratory disease [15,17,18]
16,17

temperature and humidity as well as exposure to air
pollution''”18 are associated with respiratory diseases.

Continuous exposure to extreme heat is a major
factor triggering interrelated health problems. Previous
research has shown that, in terms of food security, extreme
heat can reduce the nutritional quality of plants, including
protein, zinc (Zn), and iron (Fn), contributing to the risk
of malnutrition.”*** This decrease in nutritional content
is caused by temperature disrupting plant physiological
mechanisms, including nutrient absorption, transportation,
and assimilation.”® In addition to impacting nutrient
availability, exposure to extreme heat also negatively impacts
the integrity of body systems and causes tissue damage in
organs.? Exposure to extreme heat also impacts skin health
by increasing the rate of trans-epidermal air evaporation,
which damages the skin's barrier function.* This condition is
followed by the activation of pro-inflammatory proteins and
transient receptor potential vanilloid (TRPV) ion channels
which cause itching and redness of the skin.?” Furthermore,
extreme heat have been shown to adversely affect children's
mental health, increasing the risk of stress, anxiety,
depression, sleep disorders, decreased concentration,
learning disorders, and behavioral problems.?

Drought is a form of climate change that contributes to
increasing the risk of diarrhea and malnutrition in children,
especially in low-income countries. Long-term drought
conditions can reduce water availability and degrade
sanitation, thereby increasing food contamination with
pathogens that trigger diarrhea.”? Furthermore, drought can
disrupt food production and availability, ultimately impacting
children's nutritional status and increasing the risk of

malnutrition.” This creates a self-perpetuating cycle, where

138

malnutrition weakens children's immune systems, increasing
their susceptibility to various infections, including diarrhea.*

Humidity, temperature, air pollution, and extreme
weather have been shown to impact children's respiratory
health due to the high sensitivity of the respiratory system
to changes in environmental conditions.>*! Children's
respiratory systems are more vulnerable to exposure
to airborne particles due to the narrow diameter of the
respiratory tract, especially in the bronchioles, increasing
the risk of airway obstruction and impaired respiratory
function.’' Previous research explains that air pollutants
such as dust particles (PM), nitrogen oxides (NOx), sulfur
oxides (SOx), and black carbon can worsen respiratory
symptoms, disrupt lung development and immune responses
in children.3>33

Overall, these findings confirm that environmental
exposures related to climate change impact health.
Children's physiological immaturity and high sensitivity
to environmental changes further exacerbate these risks.
Therefore, comprehensive mitigation and adaptation
strategies are needed, including strengthening environmental
health monitoring, improving food security and sanitation,
controlling air pollution, and strengthening child-focused
health service interventions to protect children's health

and mitigate the long-term impacts of climate change.***

Conclusion

Based on the literature review, climate change factors
such as extreme heat, humidity, drought, and air pollution
are associated with various adverse health outcomes in

children, including malnutrition, diarrhea, respiratory
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diseases, allergies (skin, respiratory, food, and general),
and mental health problems. These findings indicate that
climate change is a significant determinant of increased
health risks among children and requires greater attention
in healthcare practice and further research. Preventive
strategies, early monitoring, and strengthened health
system capacity are essential to mitigate these impacts.
Further research is needed to support evidence-based
interventions and policies to protect children’s health.
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