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Introduction: Climate change poses significant health risks globally, particularly 
in vulnerable countries like the Philippines. This scoping review examines recent 
research trends (2018–2023) on the health impacts of climate change in the 
Philippines, building on previous national reviews and situating findings within 
global evidence.

Methods: We screened 8,346 articles from various databases and identified 69 
studies meeting inclusion criteria. Using a framework-guided thematic synthesis, 
studies were categorized into 6 themes: vulnerability to disease and injury, direct 
health impacts of climate and weather, ecosystem-mediated impacts, health 
impacts mediated through human institutions, adaptation strategies, and co-
benefits of mitigation measures.

Results: Results reveal a significant increase in climate-health research 
compared to a previous review (1980–2017), with notable growth in studies in 
mental health, gender-based vulnerabilities, and adaptation measures. However, 
research remains geographically concentrated in Luzon, highlighting regional 
disparities, and few studies utilized long-term climate-health datasets. Studies 
quantifying the health co-benefits of mitigation measures also remain limited.

Discussion: This review demonstrates significant progress while identifying 
persistent gaps. Future research should prioritize long-term surveillance, local 
adaptation evaluations and health-economic co-benefits studies to strengthen 
climate-health data integration, improve climate information services and 
develop equity-oriented, policy-relevant research agenda.
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1 Introduction

Climate change is widely recognized as the greatest global health threat of the 21st century 
(Romanello et al., 2023). Its effects on human health are complex, multifaceted, and mediated 
by both direct and indirect pathways. Rising global temperatures, extreme weather events, 
sea-level rise, and shifting disease patterns are already driving increases in heat-related illness, 
vector- and water-borne diseases, malnutrition, respiratory conditions, and mental health 
burdens across the world (Romanello et al., 2021). Vulnerable populations, including children, 
the elderly, persons with disabilities, and people in low- and middle-income countries 
(LMICs), are disproportionately affected. Climate change also exacerbates existing inequities 
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in healthcare access, economic security, and environmental exposure 
(World Health Organization, 2023). Health systems around the world 
are under increasing pressure to adapt, despite major gaps in evidence, 
financing and implementation capacity. These challenges highlight the 
need for localized, context-specific climate-health research to inform 
national policies and resilience strategies.

In 2024, the Philippines has the highest disaster risk in the world in 
terms of exposure to varying intensity levels of earthquakes, tsunamis, 
cyclones, coastal and riverine flooding, droughts and sea-level rise and 
its vulnerability to susceptibility of such disasters, lack of coping 
capacities and lack of adaptive capacities (Frege et al., 2024). Due to its 
geographic location, 60% of the total land area is categorized as hazard-
exposed, and 74% of the population is susceptible to these risks (Climate 
Fact Sheet: Philippines, 2024). On average, the country experiences 
around 20 typhoons annually. While not all make landfall, many still 
bring strong winds, heavy rainfall, storm surges, and widespread 
flooding that can cause devastating impacts (Asian Development Bank, 
2024; Jha, 2018). With public health systems already challenged, 
commonly occurring extreme weather events and natural disasters—
exacerbated by climate change—pose ongoing threats to public health. 
These threats include injuries and deaths, water- and vector-borne 
disease outbreaks, malnutrition due to food insecurity, mental health 
issues, respiratory illnesses from ash and/or mold exposure. Disasters 
also displace people, disrupt health services, and increase vulnerability, 
particularly among children and the elderly. It is estimated that the 
health impacts of climate change will cost around USD 5 to 19 million 
if no significant interventions are implemented (Cruz et  al., 2017). 
Because of the potential economic costs, understanding the health 
impacts of climate change through research is crucial for guiding 
policymakers and national agencies in making informed decisions 
about strategies to mitigate and adapt to climate change.

Because of the potential economic costs, understanding the health 
impacts of climate change through research is crucial for guiding 
policymakers and national agencies in making informed decisions 
about strategies to mitigate and adapt to climate change. The 2017–
2022 National Unified Health Research Agenda (NUHRA) highlighted 
health resiliency as a key research priority, emphasizing studies to 
understand the impacts of climate change on human health (National 
Unified Health Research Agenda (NUHRA) 2017-2022, 2024). In 
response, Chua et al. conducted a scoping review in 2018, analyzing 
literature from 1980 to 2017, to map the state of this research field at 
that time and identify gaps for future investigation (Chua et al., 2019).

We conducted this review after the completion of the 2017–2022 
NUHRA to provide a progress update on locally-conducted climate 
change and health research, published from January 2018 to December 
2023. Specifically, we aimed to (a) identify trends in climate change and 
health research in the Philippines over the past 6 years; (b) assess the 
progress made in this research field; and (c) highlight ongoing research 
gaps regarding the impacts of climate change on health in the 
Philippines. These findings aim to contribute to both the country’s 
climate-health research agenda and the broader evidence base, while 
offering direction for future policy-relevant and equity-driven research.

2 Materials and methods

This scoping review was conducted according to the PRISMA 
Extension for Scoping Reviews (PRISMA-ScR) guidelines (PRISMA 
Statement, 2018), with the completed PRISMA checklist 

(Supplementary Table S1) found in Supplementary materials. A research 
protocol was developed and approved as “Exempted from Ethics 
Review” by the University of the Philippines Manila Research Ethics 
Board (UPMREB 2024-0324-EX). The methodology and search 
strategies used were based on the approach outlined by Chua et al. (2019).

2.1 Search strategy

The literature search was conducted using online databases and 
search engines, including Cochrane Library, the National Institute of 
Environmental Health Sciences (NIEHS), PubMed, Web of Science, 
CABI Direct, ScienceDirect, and two Philippine research databases: 
the Philippine Health Research Registry (PHRR) and the Health 
Research and Development Information Network (HERDIN). This 
was done during April to August 2024. We utilized English search 
terms only across these platforms and were comprised of broad terms 
on climate factors and health outcomes (Table 1). Detailed search 
terms for each engine are listed in Supplementary Table S2, as some 
search engines had specific limitations (e.g., ScienceDirect allowed 
only a limited number of Boolean operators). We limited the time 
frame to include published studies from 2018 to 2023, and this was 
also utilized as a filter for the search engines that have this feature. 
Grey literature sources were excluded to maintain consistency in 
methodological rigor, access to full texts, and citation traceability.

2.2 Eligibility criteria

We included only full-text original research articles that explicitly 
outlined objectives, methods, and results. Articles were included if 
they identified associations between climate factors and human health 
outcomes, were conducted in the Philippines or Philippine setting, 
and were published in English, Filipino, or any regional Philippine 
language translatable to English.

We excluded articles that did not focus on climate change and 
human health, reported aggregated results from various countries 
from which findings specific to the Philippines could not be retrieved, 

TABLE 1 Search keywords used to identify climate and health studies in 
the Philippines (2018–2023).

Category Keywords

Climate factors 

and health

(“climate” OR “climate change” OR “global warming” OR 

“greenhouse” OR “greenhouse effect” OR “extreme weather” 

OR “climate variability” OR “Greenhouse gas” OR 

“temperature” OR “rising temperature” OR “sea-level” OR 

“sea-level rising” OR “carbon dioxide” OR “CO2” OR “slow 

onset events”) AND (“health” OR “disease” OR “non-

communicable” OR “communicable” OR “NCD” OR 

“epidemiology” OR “lifestyle” OR “nutrition” OR “vector” OR 

“vector-borne” OR “dengue” OR “mental health” OR 

“infectious disease” OR “hypertension” OR “premature birth”)

Location/study 

site
“Philippines”

Timeframe “2018” to “2023”

This table presents the combination of keywords used across databases to capture relevant 
studies linking climate change and health outcomes in the Philippines, including Boolean 
operators and thematic variations in terminology.
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or reported the same data from another publication (duplicates). 
We also excluded reviews and updates (not original research), meeting 
or news reports, program descriptions, commentaries, theses, book 
chapters, and studies lacking full-text access or those who are limited 
to abstract-only access.

2.3 Screening

We compiled articles for screening in Zotero (Corporation for 
Digital Scholarship, Fairfax, VA, USA). Two reviewers (CD and MLC) 
independently screened the titles and abstracts only for eligibility. The 
full-text articles were retrieved and reviewed to confirm compliance 
with inclusion criteria. Discrepancies in screening were resolved 
through discussion and consultation with a third (JRL) and fourth 
(KAA) reviewer to reach a consensus if the articles met the eligibility 
criteria for inclusion in the final selection list.

2.4 Data analysis and characterization

After the initial screening for inclusion, the full-text papers were 
downloaded, reviewed in detail, and additional exclusions were applied 
based on the eligibility criteria. We extracted information such as the 
year of publication, study location, and the findings from each eligible 
paper and entered it into a Google Spreadsheet (Google, Mountain 
View, CA, USA). The studies were then categorized into six research 
themes, adopted and slightly modified from Smith et  al. (2014) 
(Table 2), which outline various ways climate change affects health. 
We used excerpts from the papers’ objectives and results to thematically 
categorize each paper. We utilized Datawrapper (Datawrapper GmbH, 
Berlin, Germany) to develop the symbol and choropleth maps in 
this manuscript.

We conducted a framework-guided thematic synthesis, informed 
by the climate-health framework developed by Smith et al. (2014), and 
adapted in the Philippine review by Chua et al. (2019). This approach 
allowed us to organize studies under the six predefined research 
themes, enabling structured comparison across study designs, 
locations and research objectives.

We did not perform a formal risk of bias or quality appraisal of 
included studies. As the objective of this review was to map research 
trends and thematic gaps, rather than evaluate treatment effectiveness 
or establish causality, quality appraisal was deemed not appropriate. 
This approach aligns with guidance for scoping reviews that include 
diverse study types and emphasize descriptive synthesis (Munn et al., 
2018; Peters et al., 2015).

3 Results

A total of 8,436 articles on climate change and health research in 
the Philippines from 2018 to 2023 were identified. After removing 
duplicates (n = 689), 7,747 articles were screened for their titles and 
abstracts. A majority (53.6%, 4,514) of articles were immediately 
excluded because they were not focused on climate change and its 
impacts on human health (Figure 1). Sixty-nine articles were eligible 
for this review.

3.1 General characteristics

Over three-quarters (78.2%, 54/69) of the included studies used 
quantitative research study designs (Table  3). Majority of the 
quantitative study design was ecological (50.0%, 27/54) and cross 
sectional (37.0%, 20/54) (see Table 3 for more details). Of these studies, 
11 (20.4%, 11/54) were on mosquito-borne diseases, 10 on 
psychological outcomes (18.5%, 10/54), 9 on air quality-related 
outcomes (16.7%, 9/54), and 9 on temperature-related health outcomes 
(16.7%, 9/54) due to climate change (Supplementary Table S3). 
Forty-six percent (46.4%, 32/69) of the selected articles were published 
in 2022 and 2023, while only 10 % (10.1%, 7/69) were published in 
2020 (Table 3). Spatial resolutions of the included studies that were not 
country or multi-country level were mostly regional-level (21.7%, 
15/69). Thirteen studies at the barangay, city, provincial, or regional 
level were conducted in Luzon, followed by 10 in Mindanao and 7 in 
the Visayas. Foreign institutions funded the majority of the included 
studies (56.5%, 39/69), while only 6 (8.7%) were solely funded by 
Philippine-based institutions (Table 3).

TABLE 2 Criteria for classifying studies under each climate-health research theme (adopted from Smith et al., 2014).

Theme Criteria

Vulnerability to disease and injury due to 

climate variability and climate change

Studies that had findings on health vulnerabilities, such as age, gender, socioeconomic status, and geographic displacement in 

relation to the effect of climate change.

Direct impacts of climate and weather on 

health

Studies with the aim of and results on associating the direct effects of climate change with health outcomes like mortality and 

diseases unmediated by the ecosystem

Ecosystem-mediated impacts of climate 

change on health outcomes

Studies with the aim of and results on associating climate change with vector-borne and parasitic diseases, infectious diseases, 

COVID-19 impacts, non-communicable diseases (NCDs), as well as air and water quality-related health outcomes

Health impacts heavily mediated through 

human institutions

Studies with the aim of and results on associating climate change with nutrition, occupational, mental, psychological, and 

psychosocial health, as well as violence and conflict.

Adaptation to protect health Studies with the aim of and results on improving basic public health and health care service access and delivery, as well as the 

formulation of adaptation policies and measures (including early warning systems) and social and community support based on 

associated health impacts of climate change.

Co-benefits Studies with the aim of and results related to mitigation measures and their benefits to health outcomes.

This table outlines the thematic classification criteria used to categorize studies included in the review, based on the climate-health impact pathways framework proposed by Smith et al. (2014) 
and used to group studies based on their focus. Bolded terms indicate revisions made in this review.
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3.2 Research themes

Of the 69 included studies, 36 (52.2%) focused on the theme of 
“Ecosystem-mediated Impacts of Climate Change on Health 
Outcomes” (Table 4). Following that, 26 (37.7%) addressed the theme 
“Health Impacts Heavily Mediated Through Human Institutions.” The 
research theme with the fewest studies was “Co-benefits,” with only 5 
(7.2%) papers.

3.2.1 Vulnerability to disease and injury due to 
climate variability and climate change

The 19 articles (27.5%) within this theme provide insight into how 
climate change disproportionately affects vulnerable populations in 
the Philippines.

3.2.1.1 Age
Children are especially vulnerable to experiencing adverse health 

outcomes from climate variability. Exposure to fine particulate matter 
(PM2.5) from combustion-related emissions increases the risk of 
preterm birth, low birth weight, and carcinogenic risk in children 
(Milner et al., 2023; Pabroa et al., 2022). Additionally, children under 
5 years old are particularly vulnerable to temperature-attributable 
illnesses, such as enteric infections (Chua et al., 2022). In San Lazaro 
Hospital in Manila, more than half of the hospitalizations and deaths 
from severe diarrhea associated with high ambient temperatures 
occurred in children among this age group (Chua et al., 2021).

While one study found that storms had minimal impact on infant 
mortality (Orderud, 2024), others highlight the heightened risks for 

children, including disaster-related mortality, injuries, illnesses, 
violence, and malnutrition. A study on typhoon mortality in the 
Philippines (2005–2015) revealed that the mortality count per 100,000 
was the second highest among children under 10 (Gray et al., 2022). 
Following Typhoon Yolanda (known internationally as “Haiyan”), a 
field hospital in Ormoc City reported that children aged 0 to 4 were 
most frequently diagnosed with acute respiratory infections (ARIs), 
acute watery diarrhea, and skin diseases (Gil Cuesta et al., 2020). ARIs 
were diagnosed in 83.0% of children in this age group (Gil Cuesta et al., 
2020). Furthermore, the frequency of natural disasters experienced in 
each barangay (village) was associated with an increased likelihood of 
severe food insecurity, stunting, and children’s exposure to violence 
(Edwards et al., 2021). Each additional disaster increased the likelihood 
of experiencing family violence by 1.2 times (Edwards et al., 2021).

Older adults also face significant health risks from climate 
change. Between 2005 and 2015, the typhoon mortality count per 
100,000 was highest among those 60 years and older (Incidence rate 
ratio: 1.227, 95% CI: 0.955–1.576) (Gray et al., 2022). Older adults are 
also more vulnerable to the effects of non-ambient temperatures. A 
global study on heat vulnerability found the Philippines had one of 
the highest vulnerability indexes, rated at 9.15 (Lee et al., 2019). This 
index reflects regional excess mortality per 1°C increase of regional 
temperature (%p/°C) and is higher in areas with larger elderly 
populations (Lee et al., 2019). As temperatures fluctuate, many older 
adults reported experiencing physical changes and limitations, 
including increased hypertension and heightened susceptibility to 
respiratory illnesses (Tabudlo et al., 2022). These findings underscore 
the heightened risks faced by the elderly as temperatures rise.

FIGURE 1

Flowchart of selection process for included articles. This flow diagram illustrates the identification, screening, eligibility assessment and final inclusion 
of studies in the scoping review.
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TABLE 3 Summary characteristics of the 69 studies included in this review.

Characteristics Number 
(n = 69)

References

Study type

Quantitative 54 Milner et al. (2023); Pabroa et al. (2022); Chua et al. (2022); Chua et al. (2021); Orderud (2024); Gray et al. (2022); Gil 

Cuesta et al. (2020); Edwards et al. (2021); Lee et al. (2019); Espada (2018); Estoque et al. (2020); Seposo et al. (2023); 

Krummenauer et al. (2019); Agbay et al. (2023); Yu et al. (2020); Alahmad et al. (2022); He et al. (2022); Lu (2022); 

Huang et al. (2023); Hu et al. (2018); Carvajal et al. (2018); Francisco et al. (2021); Iguchi et al. (2018); Pasin et al. (2018); 

Olmoguez et al. (2019); Pineda-Cortel et al. (2019); Xu et al. (2020); Cueva et al. (2018); Tsheten et al. (2024); Araujo 

Navas et al. (2019); Matsushita et al. (2018); Damgo et al. (2023); Miguel et al. (2023); Izumi and Shaw (2022); Aruta et al. 

(2022); Deocaris et al. (2022); Hong et al. (2023); Chowdhury et al. (2022); Chen et al. (2021); Rith et al. (2020); Lu et al. 

(2021); Hua et al. (2022); Burney et al. (2021); Ogunbode et al. (2023); Hickman et al. (2021); Reyes et al. (2023); 

Ogunbode et al. (2022); Clayton et al. (2023); Bond et al. (2021); Sattler et al. (2023); Kim et al. (2019); Sylwanowicz et al. 

(2018); Duante et al. (2021); Joquiño et al. (2021)

Case study 2 Olmoguez et al. (2019); Rith et al. (2020)

Case time series 4 Orderud (2024); Espada (2018); Pasin et al. (2018); Kim et al. (2019)

Case–Control 1 Miguel et al. (2023)

Cross-sectional 20 Pabroa et al. (2022); Gil Cuesta et al. (2020); Edwards et al. (2021); Lee et al. (2019); Krummenauer et al. (2019); Agbay 

et al. (2023); Izumi and Shaw (2022); Aruta et al. (2022); Deocaris et al. (2022); Burney et al. (2021); Ogunbode et al. 

(2023); Hickman et al. (2021); Reyes et al. (2023); Ogunbode et al. (2022); Clayton et al. (2023); Bond et al. (2021); Sattler 

et al. (2023); Sylwanowicz et al. (2018); Duante et al. (2021); Joquiño et al. (2021)

Ecological 27 Milner et al. (2023); Chua et al. (2022); Chua et al. (2021); Gray et al. (2022); Estoque et al. (2020); Seposo et al. (2023); 

Yu et al. (2020); Alahmad et al. (2022); He et al. (2022); Lu (2022); Huang et al. (2023); Hu et al. (2018); Carvajal et al. 

(2018); Francisco et al. (2021); Iguchi et al. (2018); Pineda-Cortel et al. (2019); Xu et al. (2020); Cueva et al. (2018); 

Tsheten et al. (2024); Araujo Navas et al. (2019); Matsushita et al. (2018); Damgo et al. (2023); Hong et al. (2023); 

Chowdhury et al. (2022); Chen et al. (2021); Lu et al. (2021); Hua et al. (2022)

Qualitative 15 Tabudlo et al. (2022); Tanyag (2018); Baroy and Wu (2023); Nguyen and Rydstrom (2018); Gibb (2022); Delina et al. (2023); 

Ayeb-Karlsson and Uy (2022); Lawangen and Roberts (2023); Williams et al. (2020); Clamor et al. (2020); Mangada and 

Cuaton (2022); Tanay et al. (2023); Pacoma and Delda (2019); Samonte and Djalante (2024); Ramalho (2020)

Case study 5 Tanyag (2018); Baroy and Wu (2023); Clamor et al. (2020); Pacoma and Delda (2019); Samonte and Djalante (2024)

Ecological 1 Williams et al. (2020)

Ethnographic 3 Nguyen and Rydstrom (2018); Lawangen and Roberts (2023); Ramalho (2020)

Exploratory 2 Mangada and Cuaton (2022); Tanay et al. (2023)

Gender-focused 1 Gibb (2022)

Phenomenological 2 Tabudlo et al. (2022); Ayeb-Karlsson and Uy (2022)

Socio-

environmental

1 Delina et al. (2023)

Publication year

2018 10 Tanyag (2018); Nguyen and Rydstrom (2018); Espada (2018); Hu et al. (2018); Carvajal et al. (2018); Iguchi et al. (2018); 

Pasin et al. (2018); Cueva et al. (2018); Matsushita et al. (2018); Sylwanowicz et al. (2018)

2019 9 Gil Cuesta et al. (2020); Lee et al. (2019); Krummenauer et al. (2019); Olmoguez et al. (2019); Pineda-Cortel et al. (2019); 

Xu et al. (2020); Araujo Navas et al. (2019); Pacoma and Delda (2019); Kim et al. (2019)

2020 7 Estoque et al. (2020); Yu et al. (2020); Williams et al. (2020); Clamor et al. (2020); Rith et al. (2020); Burney et al. (2021); 

Ramalho (2020)

2021 11 Chua et al. (2021); Edwards et al. (2021); Francisco et al. (2021); Chen et al. (2021); Lu et al. (2021); Hua et al. (2022); 

Hickman et al. (2021); Reyes et al. (2023); Bond et al. (2021); Duante et al. (2021); Joquiño et al. (2021)

2022 16 Pabroa et al. (2022); Chua et al. (2022); Gray et al. (2022); Tabudlo et al. (2022); Gibb (2022); Ayeb-Karlsson and Uy 

(2022); He et al. (2022); Lu (2022); Damgo et al. (2023); Izumi and Shaw (2022); Mangada and Cuaton (2022); Aruta 

et al. (2022); Deocaris et al. (2022); Chowdhury et al. (2022); Ogunbode et al. (2022); Samonte and Djalante (2024)

2023 16 Milner et al. (2023); Orderud (2024); Baroy and Wu (2023); Seposo et al. (2023); Delina et al. (2023); Agbay et al. (2023); 

Alahmad et al. (2022); Huang et al. (2023); Lawangen and Roberts (2023); Tsheten et al. (2024); Miguel et al. (2023); 

Hong et al. (2023); Ogunbode et al. (2023); Tanay et al. (2023); Clayton et al. (2023); Sattler et al. (2023)

(Continued)
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3.2.1.2 Gender
There is a complex relationship between gender and climate 

variability. A study examining typhoon mortality in the Philippines 
(2005–2015) found higher male mortality rates than female rates, 
although the reliability of these findings was limited by missing sex 
information (89%) (Gil Cuesta et al., 2020). Gender differences also 
emerge in physical and psychological health outcomes following 
typhoons. After Typhoon Yolanda, men were more likely to suffer 
typhoon-related injuries than women (65.8% vs. 34.2%), while women 
more frequently sought care for non-communicable diseases (NCDs) 
like hypertension, asthma attacks, and diabetes (63.8% vs. 36.2%) (Gil 
Cuesta et al., 2020).

Gender-based norms and violence often worsen during post-
typhoon recovery. Women are more expected to take on caregiving 
roles in community-based post-disaster recovery efforts, which can 
lead them to prioritize others’ needs over their own health and well-
being (Tanyag, 2018; Baroy and Wu, 2023). Additionally, female 
survivors reported an increase of domestic and sexual violence post-
typhoons (Tanyag, 2018; Nguyen and Rydstrom, 2018; Gibb, 2022), 

but were often reluctant to report these incidents due to fear of them 
being blamed for the violence they experienced (Nguyen and 
Rydstrom, 2018). This suggests how disasters can indirectly perpetuate 
structural violence and sexism.

3.2.1.3 Geographic, socioeconomic, and demographic 
causes of vulnerability

Geographic factors contribute to climate vulnerability in the 
Philippines. A 45-year analysis of tropical typhoon data (1970–2014) 
revealed that Visayas and southern Luzon were at higher risk for 
tropical cyclones than northern Luzon and Mindanao (Espada, 2018). 
However, more recent data (2005–2015) suggest that northern 
municipalities experienced greater typhoon exposure, with the 
Visayas region accounting for 59% (n = 7,019) of all typhoon deaths 
(Gray et al., 2022).

Socioeconomic and demographic factors also influence climate 
vulnerability. Living in cities exacerbates heat health risk. In a study of 
139 Philippine cities, Manila City exhibited very high heat health risk 
while all other cities in the National Capital Region ranked among the 

TABLE 3 (Continued)

Characteristics Number 
(n = 69)

References

Study sites

Barangay-level 1 Pacoma and Delda (2019)

City-level 11 Gil Cuesta et al. (2020); Tabudlo et al. (2022); Baroy and Wu (2023); Gibb (2022); Agbay et al. (2023); Olmoguez et al. 

(2019); Damgo et al. (2023); Mangada and Cuaton (2022); Deocaris et al. (2022); Joquiño et al. (2021); Ramalho (2020)

Province-level 2 Delina et al. (2023); Lawangen and Roberts (2023)

Regional-level 15 Pabroa et al. (2022); Chua et al. (2021); Tanyag (2018); Carvajal et al. (2018); Francisco et al. (2021); Iguchi et al. (2018); 

Pineda-Cortel et al. (2019); Williams et al. (2020); Clamor et al. (2020); Araujo Navas et al. (2019); Matsushita et al. 

(2018); Miguel et al. (2023); Rith et al. (2020); Bond et al. (2021); Samonte and Djalante (2024)

Country-level 18 Chua et al. (2022); Orderud (2024); Gray et al. (2022); Edwards et al. (2021); Espada (2018); Estoque et al. (2020); Seposo 

et al. (2023); Ayeb-Karlsson and Uy (2022); Yu et al. (2020); Lu (2022); Xu et al. (2020); Cueva et al. (2018); Tsheten et al. 

(2024); Aruta et al. (2022); Tanay et al. (2023); Reyes et al. (2023); Sylwanowicz et al. (2018); Duante et al. (2021)

Multi-country 22 Milner et al. (2023); Lee et al. (2019); Nguyen and Rydstrom (2018); Krummenauer et al. (2019); Alahmad et al. (2022); 

He et al. (2022); Huang et al. (2023); Hu et al. (2018); Pasin et al. (2018); Izumi and Shaw (2022); Hong et al. (2023); 

Chowdhury et al. (2022); Chen et al. (2021); Lu et al. (2021); Hua et al. (2022); Burney et al. (2021); Ogunbode et al. 

(2023); Hickman et al. (2021); Ogunbode et al. (2022); Clayton et al. (2023); Sattler et al. (2023); Kim et al. (2019)

Funding source

Foreign-based 39 Milner et al. (2023); Pabroa et al. (2022); Orderud (2024); Gil Cuesta et al. (2020); Lee et al. (2019); Tanyag (2018); 

Nguyen and Rydstrom (2018); Gibb (2022); Estoque et al. (2020); Delina et al. (2023); Ayeb-Karlsson and Uy (2022); 

Krummenauer et al. (2019); Alahmad et al. (2022); He et al. (2022); Huang et al. (2023); Hu et al. (2018); Carvajal et al. 

(2018); Francisco et al. (2021); Iguchi et al. (2018); Pasin et al. (2018); Pineda-Cortel et al. (2019); Xu et al. (2020); 

Williams et al. (2020); Tsheten et al. (2024); Araujo Navas et al. (2019); Matsushita et al. (2018); Izumi and Shaw (2022); 

Hong et al. (2023); Chowdhury et al. (2022); Chen et al. (2021); Lu et al. (2021); Hua et al. (2022); Burney et al. (2021); 

Hickman et al. (2021); Sattler et al. (2023); Samonte and Djalante (2024); Kim et al. (2019); Duante et al. (2021); Ramalho 

(2020)

Foreign & 

Philippine-based

5 Chua et al. (2022); Chua et al. (2021); Edwards et al. (2021); Seposo et al. (2023); Rith et al. (2020)

Philippine-based 6 Tabudlo et al. (2022); Lu (2022); Clamor et al. (2020); Damgo et al. (2023); Miguel et al. (2023); Joquiño et al. (2021)

No statement of 

funding

19 Gray et al. (2022); Baroy and Wu (2023); Espada (2018); Agbay et al. (2023); Yu et al. (2020); Lawangen and Roberts 

(2023); Olmoguez et al. (2019); Cueva et al. (2018); Mangada and Cuaton (2022); Aruta et al. (2022); Deocaris et al. 

(2022); Ogunbode et al. (2023); Tanay et al. (2023); Reyes et al. (2023); Ogunbode et al. (2022); Clayton et al. (2023); 

Bond et al. (2021); Pacoma and Delda (2019); Sylwanowicz et al. (2018)
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top 20 cities with the highest heat health risks (Estoque et al., 2020). 
However, the most heat-vulnerable cities were found outside the capital 
region, where coping capacity is lower (Estoque et al., 2020). In contrast, 
typhoon mortality rates were higher in rural and peri-rural locations 
than in urban areas (mortality count per 100,000: 12.8 vs. 26.9) (Gray 
et al., 2022). Poverty also exacerbates climate risks. Provinces with high 
population density and poverty incidence had higher dengue risks at 
upper-temperature ranges (Seposo et  al., 2023), and areas like the 
Cotabato River Basin, a high-poverty incidence area, faced compounded 
challenges from flooding, siltation, and droughts (Delina et al., 2023).

Migration, a common adaptation to climate change, introduced 
new vulnerabilities. Domestic and international migrants often face 
labor and sexual exploitation, as well as human trafficking (Ayeb-
Karlsson and Uy, 2022). High migration costs—such as flight tickets, 
visas, and passports—often trap individuals in debt (Ayeb-Karlsson 
and Uy, 2022). As climate variability intensifies, protecting vulnerable 
populations, whether defined by age, gender, or geographical factors, 
must be prioritized.

3.2.2 Direct impacts of climate and weather on 
health

The 16 studies (23.2%) within this theme aimed to link the direct 
impacts of climate change to health outcomes, including mortality and 
diseases not mediated by the ecosystem.

3.2.2.1 Hot-related impacts
The 9 articles under this sub-theme discussed how temperature 

variations affect various populations and their health.

The Philippines faces projected increases in excess mortality as 
global temperatures continue to rise: for every 1°C increase, excess 
mortality rises by 8.18% globally, and 32.7% in the country (Chua 
et al., 2021). Climate, topography, and socioeconomic factors are 
critical in determining temperature mortality rates, particularly in 
the tropics like the Philippines, where the mortality risk rises 
significantly above 35.6°C (Krummenauer et  al., 2019). High 
temperatures have been linked to increased diarrhea cases, 
hospitalizations, and mortality (Chua et  al., 2021; Agbay et  al., 
2023), with one study showing a higher risk of infection for every 
1°C increase in temperature (Yu et al., 2020). As the population 
grows and temperatures rise, projections suggest a significant 
increase in temperature-related deaths than hospital admissions 
from enteric infections (Chua et  al., 2022), highlighting the 
country’s vulnerability to heat-related health risks. Pathogen growth 
due to high temperatures is an important driver of temperature-
related mortality. Two studies found that high temperatures are 
strongly correlated with increased enteric infections caused by 
Escherichia coli, Shigella spp., Cryptosporidium spp., Entamoeba 
histolytica, and Salmonella typhi, all linked to pediatric diarrhea-
related mortality (Chua et al., 2022; Agbay et al., 2023). Complex 
interactions between temperature variations and health outcomes 
exist, demonstrated by one study’s findings that as hospitalizations 
increase in cooler temperatures, mortality risk from enteric 
infection increases with higher temperatures (Chua et al., 2022). 
High temperatures have also exacerbated cardiovascular and 
chronic kidney diseases, leading to higher mortality risk (Alahmad 
et  al., 2022; He et  al., 2022). The elderly population and obese 

TABLE 4 Number of studies by climate-health research theme.

Theme Articles 
(n = 69)

References

Vulnerability to 

disease and injury 

due to climate 

variability and 

climate change

19 (27.5%)

Milner et al. (2023); Pabroa et al. (2022); Chua et al. (2022); Chua et al. (2021); Orderud (2024); Gray et al. (2022); Gil Cuesta et al. 

(2020); Edwards et al. (2021); Lee et al. (2019); Tabudlo et al. (2022); Tanyag (2018); Baroy and Wu (2023); Nguyen and Rydstrom 

(2018); Gibb (2022); Espada (2018); Estoque et al. (2020); Seposo et al. (2023); Delina et al. (2023); Ayeb-Karlsson and Uy (2022)

Direct impacts of 

climate and weather 

on health

16 (23.2%)

Chua et al. (2022); Chua et al. (2021); Gray et al. (2022); Gil Cuesta et al. (2020); Lee et al. (2019); Tabudlo et al. (2022); Delina 

et al. (2023); Krummenauer et al. (2019); Agbay et al. (2023); Yu et al. (2020); Alahmad et al. (2022); He et al. (2022); Lu (2022); 

Huang et al. (2023); Lawangen and Roberts (2023); Hu et al. (2018)

Ecosystem-

mediated impacts 

of climate change 

on health outcomes
36 (52.2%)

Pabroa et al. (2022); Gil Cuesta et al. (2020); Lee et al. (2019); Tabudlo et al. (2022); Tanyag (2018); Seposo et al. (2023); Agbay et al. 

(2023); Yu et al. (2020); He et al. (2022); Lu (2022); Carvajal et al. (2018); Francisco et al. (2021); Iguchi et al. (2018); Pasin et al. 

(2018); Olmoguez et al. (2019); Pineda-Cortel et al. (2019); Xu et al. (2020); Williams et al. (2020); Clamor et al. (2020); Cueva et al. 

(2018); Tsheten et al. (2024); Araujo Navas et al. (2019); Matsushita et al. (2018); Damgo et al. (2023); Miguel et al. (2023); Izumi 

and Shaw (2022); Mangada and Cuaton (2022); Aruta et al. (2022); Deocaris et al. (2022); Hong et al. (2023); Chowdhury et al. 

(2022); Chen et al. (2021); Rith et al. (2020); Lu et al. (2021); Hua et al. (2022); Burney et al. (2021)

Health impacts 

heavily mediated 

through human 

institutions

26 (37.7%)

Edwards et al. (2021); Tabudlo et al. (2022); Tanyag (2018); Nguyen and Rydstrom (2018); Delina et al. (2023); Ayeb-Karlsson and 

Uy (2022); Agbay et al. (2023); Lawangen and Roberts (2023); Williams et al. (2020); Clamor et al. (2020); Izumi and Shaw (2022); 

Mangada and Cuaton (2022); Ogunbode et al. (2023); Tanay et al. (2023); Hickman et al. (2021); Reyes et al. (2023); Ogunbode 

et al. (2022); Clayton et al. (2023); Bond et al. (2021); Pacoma and Delda (2019); Sattler et al. (2023); Samonte and Djalante (2024); 

Kim et al. (2019); Sylwanowicz et al. (2018); Duante et al. (2021); Joquiño et al. (2021)

Adaptation to 

protect health 14 (20.3%)

Tabudlo et al. (2022); Tanyag (2018); Baroy and Wu (2023); Nguyen and Rydstrom (2018); Gibb (2022); Delina et al. (2023); Agbay 

et al. (2023); Lawangen and Roberts (2023); Williams et al. (2020); Clamor et al. (2020); Izumi and Shaw (2022); Mangada and 

Cuaton (2022); Pacoma and Delda (2019); Ramalho (2020)

Co-benefits 5 (7.2%) Milner et al. (2023); Pabroa et al. (2022); Chua et al. (2022); Lee et al. (2019); Rith et al. (2020)

This table shows the distribution of the 69 studies across the six by thematic area to identify the most frequently explored topics in Philippine climate-health research.
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individuals were shown to be particularly vulnerable to heat-related 
mortality (Lee et al., 2019).

Drought exacerbates health risks by depleting water availability 
and quality, leading to higher cases of enteric infections, 
dehydration, skin infections, respiratory problems, heat stroke, and 
other health issues (Tabudlo et  al., 2022; Agbay et  al., 2023). 
Beyond health, drought and extreme heat reduce water availability 
for irrigation and damage crops, livestock, and food security, 
which in turn affects people’s health and well-being (Agbay 
et al., 2023).

3.2.2.2 Typhoons and floods
As one of the most climate-vulnerable nations, the Philippines 

faces varying disaster-related mortalities, particularly from extreme 
weather events such as super typhoons and resultant flooding (Lu, 
2022). The country frequently experiences tropical cyclones, 
contributing to high excess deaths (Huang et al., 2023). Rising global 
temperatures and sea-level rise can exacerbate these impacts, as seen 
during Typhoon Yolanda, where storms surged up to 5.2 meters and 
claimed at least 6,000 lives (Lu, 2022). In the aftermath of natural 
disasters like Typhoon Yolanda, there was a surge in reports of physical 
injuries (Gil Cuesta et al., 2020), with older adults and men particularly 
vulnerable to disaster-related mortality (i.e., drowning, landslides) 
(Gray et al., 2022). Tropical storms with wind velocity exceeding 170 
kph resulted in deaths and injuries (Lawangen and Roberts, 2023).

The Philippines has one of the highest flood-induced mortality in 
Asia, with tropical cyclone-induced floods being a major cause of 
death in the region (Hu et al., 2018). A multi-country study, including 
the Philippines, found that Southeast Asia has the highest excess death 
ratios from tropical cyclones (Huang et al., 2023). For communities 
living near bodies of water like the Angat River and Cotabato River 
Basin, recurrent flooding has become a regular and stressful part of 
their daily lives (Delina et al., 2023; Agbay et al., 2023).

3.2.3 Ecosystem-mediated impacts of climate 
change on health outcomes

The 36 studies (52.2%) within this theme aimed to establish 
associations between climate factors and their impacts on 
health outcomes.

3.2.3.1 Vector-borne and parasitic diseases
Studies have associated rainfall, temperature, and humidity with 

dengue incidence. Rainfall is a key factor (Carvajal et al., 2018), with 
dengue risk generally higher during the rainy season (Francisco et al., 
2021; Iguchi et al., 2018; Pasin et al., 2018). In Metro Manila, this 
relationship was most pronounced in densely populated residential 
and commercial areas (Francisco et al., 2021). Relative humidity also 
influenced dengue incidence in Metro Manila and Iligan City 
(Carvajal et al., 2018; Olmoguez et al., 2019).

Temperature’s relationship with dengue incidence was more 
complex, varying across provinces (Olmoguez et al., 2019; Pineda-
Cortel et  al., 2019; Xu et  al., 2020). In some areas, dengue cases 
increased with rising temperatures; in others, cases decreased as the 
temperature rose (Xu et al., 2020). A nationwide study reported that 
dengue risk increased linearly with average temperature, peaking at 
27.5°C before declining (Seposo et al., 2023). In Davao City, lower 
temperatures around 26°C were linked to higher dengue risk (RR: 
1.96, 95% CI: 0.47–8.15), while higher temperatures (27–31°C) were 

linked to a decreased risk (Iguchi et al., 2018). Similarly, in Metro 
Manila, they found a positive association between minimum 
temperature and dengue incidence, while average and maximum 
temperature showed a negative association (Carvajal et al., 2018).

Despite these associations, a nationwide study using multiple 
regression analysis suggested that rainfall, humidity, and temperature 
were poor predictors of dengue incidence (R2 = 0.1436, 0.0461, and 
0.0209, respectively) (Yu et al., 2020). In contrast, a more consistent 
pattern emerged linking dengue outbreaks to flooding events, with 
survivors observing spikes following periods of heavy flooding 
(Williams et al., 2020; Clamor et al., 2020).

Other studies on climate change and mosquito-borne diseases 
found that sea level changes, average temperature anomalies, and 
global CO2 levels were negatively correlated with malaria incidence 
and other tropical diseases in the Philippines (Lu, 2022). Another 
study found no correlation between rainfall and the nationwide 
Chikungunya prevalence (Cueva et al., 2018).

For parasitic diseases, a 1°C increase in temperature and a 1 mm 
increase in rainfall was associated with a higher risk of soil-transmitted 
helminth infections (Tsheten et al., 2024). Day and night land surface 
temperatures were key factors relevant for modeling schistosomiasis 
transmission (Araujo Navas et al., 2019).

3.2.3.2 Infectious diseases
Floods, typhoons, and rising temperatures increase the risk of 

infectious diseases like athlete’s foot, common colds, flu, diarrhea, and 
leptospirosis (Williams et al., 2020; Clamor et al., 2020). In Manila, 
heavy rainfall was associated with increased leptospirosis 
hospitalizations due to flooding (Matsushita et al., 2018). Likewise, in 
Davao City, precipitation heightened the risk of emerging infectious 
diseases (Damgo et  al., 2023). Following Typhoon Yolanda, most 
medical consultations in Ormoc City were for communicable diseases 
(88.2%), especially acute respiratory infection (73.1%) (Gil Cuesta 
et al., 2020). Female survivors faced heightened risks of STDs and 
HIV/AIDS due to limited access to contraceptives and healthcare, and 
post-disaster gender-based violence (Tanyag, 2018).

Some studies also linked climate factors to the COVID-19 
pandemic, with increased temperature and rainfall associated with a 
higher likelihood of COVID-19 spread and infection (Miguel et al., 
2023). On the other hand, the pandemic and fear of infection hindered 
evacuation efforts during natural disasters and led people to resort to 
natural remedies instead of seeking healthcare (Izumi and Shaw, 2022; 
Mangada and Cuaton, 2022). During “double disasters,” when extreme 
weather events and global health crises coincide, community resilience 
and social responsibility are crucial to Filipinos’ well-being (Aruta 
et al., 2022).

3.2.3.3 Non-communicable diseases
Extreme weather events can be associated with non-communicable 

diseases. Flood survivors in Iligan and Cagayan de Oro were burdened 
with tetanus, hypertension, and cardiac arrest (Clamor et al., 2020), 
while farmers in Angat, Bulacan reported hypertension, dehydration, 
heat stroke, and other mild illnesses during droughts (Agbay et al., 
2023). In Tacloban 3 years after Typhoon Yolanda, heavy metal levels 
in the Mangonbangon River indicated the return of anthropogenic 
activities and pollution-related health problems but with no 
non-carcinogenic or carcinogenic health risks for adults and children 
living nearby (Deocaris et al., 2022).
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Rising temperatures were positively associated with 
non-communicable diseases (Lu, 2022). Older adults commonly 
reported experiencing coughs, colds, and headaches and expressed 
concerns about hypertension during hot weather (Tabudlo et  al., 
2022). Additionally, the burden of heat-attributable cardiovascular 
and chronic kidney disease is increasing in the country, with the 
Philippines often showing the largest estimated annual percentage 
changes in age-standardized rates of mortality (ASMR) and disability-
adjusted life years (DALYs) (ASDR) globally (He et al., 2022; Hong 
et al., 2023). Conversely, heat vulnerability positively depended on the 
proportion of the obese population (Lee et  al., 2019). With the 
increasing trend of obesity in the country (40.2% of adults in 2021) 
(WHO, 2024), heat vulnerability will also increase.

3.2.3.4 Air and water quality (WASH)
Air pollutants, such as CO2 and particulate matter (PM2.5), are 

associated with significant health risks. Average global CO2 levels were 
positively associated with air pollution mortality and negatively 
associated with household air pollution health risk exposure in the 
Philippines (Lu, 2022). Long-term exposures to ambient PM2.5 caused 
approximately 17,511 (95% CI: 10,670–29,902) excess deaths yearly 
(Chowdhury et al., 2022). The country also had one of the highest 
risks of respiratory deaths from short-term exposure to wildfire-
related PM2.5 (Chen et al., 2021). In Metro Manila, exposure to PM2.5 
was linked to high cancer risk in children, and non-carcinogenic 
diseases in both children and adults (Pabroa et al., 2022). A statistical 
modeling study projected that health-related economic losses from 
carbon emissions in the Philippines could reach nearly USD 237 
million by 2050 (Rith et al., 2020).

Exposure to household air pollution (HAP) was also linked to 
adverse health outcomes. A global study (1990–2019) found that the 
Philippines had an annual increase in ASDR and ASMR of stroke 
burden attributable to HAP, contrasting with declines in other regions 
(Lu et al., 2021). Globally, the Philippines also exhibited the highest 
increases in ASDR and ASMR for ischemic heart disease linked to 
HAP (Hua et al., 2022). However, one study found no link between 
burning solid fuels indoors and chronic airflow obstruction due to 
insufficient data (Burney et al., 2021).

Exposure to poor water quality due to extreme climate events 
leaves individuals vulnerable to water-borne diseases. For example, 
residents in Angat, Bulacan exposed to contaminated flood water 
faced higher risks of skin disease, diarrhea, and other common water-
borne diseases (Agbay et al., 2023).

3.2.4 Health impacts heavily mediated through 
human institutions

The 26 studies (37.7%) within this theme aimed at determining 
the effects of climate change on mental, psychological, and 
psychosocial health, violence and conflict, occupational health, 
and nutrition.

3.2.4.1 Mental, psychological, and psychosocial health
The 18 articles under this sub-theme discussed how certain 

populations affected by extreme weather events dealt with mental 
health problems, trauma, and their psychological well-being.

Several studies highlight the significant psychological distress 
associated with climate anxiety. Climate anxiety is defined as 
emotional distress caused by concern about climate change and is 

often used interchangeably with the concept of eco-anxiety, described 
as a chronic fear of ecological disaster (Ogunbode et al., 2023; Clayton, 
2020). Extreme weather events, including typhoons, floods, and 
temperature extremes, can worsen both physical and mental health 
(Tabudlo et al., 2022; Tanay et al., 2023). Countries in the Global 
South, including the Philippines, reported that negative climate-
related emotions like fear, sadness, anxiety, guilt, and worry were 
common, while optimism and indifference were rare (Hickman et al., 
2021). These negative emotions were also positively associated with 
insomnia and negatively related to self-assessed mental health in most 
countries, including the Philippines (Ogunbode et al., 2023). Among 
10,000 young people (ages 16–25) surveyed, a significant proportion 
(75%) view the future as frightening, with many feeling ignored or 
dismissed when discussing climate change (Hickman et al., 2021). 
Climate anxiety is associated with lower overall mental health and 
pro-environmental behavior (i.e., green consumerism, taking public 
transport, etc.) particularly among Gen Z Filipinos (Reyes et al., 2023; 
Ogunbode et al., 2022).

Gender differences also emerge, with women in the Philippines 
more emotionally distressed by climate change than men, expressing 
higher levels of worry and a sense of betrayal by governments (Clayton 
et  al., 2023). Vulnerable populations, including children, suffer 
significant psychological stress from climate change. Many survivors 
report anxiety, panic, isolation, and posttraumatic stress disorder 
(PTSD), especially after flooding (Delina et al., 2023; Lawangen and 
Roberts, 2023; Clamor et al., 2020). Direct experiences of disasters 
create more vivid and detailed memories, confirming that these 
experiences are remembered more clearly than other events (Bond 
et al., 2021). Psychological stress is more intense in disaster-prone 
areas, especially when caregivers suffer from depression or families 
face increased violence (Edwards et al., 2021). Healthcare providers, 
such as nurses, also report difficulties in offering care during extreme 
weather, further exacerbating challenges for patients, including those 
with cancer (Tanay et al., 2023).

Psychosocial resilience is vital for mental health recovery, with 
social networks being crucial for building resilience in disaster-
affected communities (Pacoma and Delda, 2019). However, some 
households still struggle with inadequate resources, unstable finances, 
and ongoing stress which impedes their recovery (Pacoma and Delda, 
2019). Posttraumatic growth, reassessment of one’s values and 
reinterpretation of life events, can enhance climate change risk 
perception and rebuild mental health and resilience after climate-
related disasters (Sattler et al., 2023).

Migration induced by climate-related disasters also has complex 
mental health consequences (Ayeb-Karlsson and Uy, 2022). Migrants, 
particularly children and women, struggle with the loss of familiar 
surroundings and social networks (Ayeb-Karlsson and Uy, 2022). 
Children left behind by migrating women face a higher risk of anxiety 
and depression (Ayeb-Karlsson and Uy, 2022). Forced displacement, 
such as during Typhoon Ondoy (internationally known as “Ketsana”), 
alters family dynamics, including roles, separations, and parenting 
styles (Samonte and Djalante, 2024).

While some studies suggest a link between higher temperatures 
and increased suicide risk, this relationship is not yet clearly 
established in the Philippines, possibly due to constant exposure to 
high temperatures (Kim et al., 2019). Local factors like adaptation to 
temperature and cultural differences might influence the results (Kim 
et al., 2019).
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Finally, the combined impact of natural disasters and crises like 
the COVID-19 pandemic has compounded mental health issues in the 
Philippines (Izumi and Shaw, 2022). Economic stress, loss of social 
ties, and strict lockdowns exacerbated psychological distress. Effective 
communication and tailored mental health recovery support are 
essential for managing these varied impacts (Izumi and Shaw, 2022).

3.2.4.2 Violence and conflict
The 5 articles under this sub-theme discussed how violence and 

conflicts arise in vulnerable populations and communities in the 
aftermath of disaster exposure. Extreme weather events, like Typhoons 
Yolanda and Sendong (international name “Washi”), worsened clan 
and family conflicts, leading to displacement and creating more 
problems in evacuation and resettlement sites (Delina et al., 2023). 
These events also exposed and intensified gender-based violence and 
social traumas, revealing deeper structural community issues. Disasters 
worsen domestic violence against women, including financial distress, 
marital rape, sexual abuse, and human trafficking, rooted in cultural 
norms that value male authority (Tanyag, 2018; Nguyen and Rydstrom, 
2018). Women’s vulnerability is further increased by limited access to 
reproductive healthcare, leading to unwanted pregnancies and mental 
and physical stress (Tanyag, 2018). Adolescent pregnancies in 
displacement camps reflect ongoing issues with rape and gender-based 
violence, highlighting barriers to reproductive healthcare and 
reinforcing pre-existing disparities (Tanyag, 2018).

Children are also severely affected, experiencing higher rates of 
physical abuse and family violence, as well as parental stress in disaster-
affected households (Edwards et al., 2021). The strain of frequent disasters 
leads to an increase in family violence and child abuse, destabilizing 
family units and harming child welfare (Edwards et al., 2021).

The COVID-19 pandemic further exacerbated these issues, 
increasing risks of hunger, petty crime, and neighborhood disputes, 
further destabilizing social cohesion (Mangada and Cuaton, 2022).

3.2.4.3 Occupational health and risk
The 5 articles under this sub-theme examined the impact of 

extreme weather events on various sectors and its consequences in 
terms of their occupational health.

In Angat, Bulacan, 39.19% of household farmers reported 
significant health impacts (i.e., hypertension, dehydration, diarrhea, 
etc.) brought by drought (Agbay et al., 2023). Transport workers, such 
as tricycle drivers from Hagonoy, Bulacan and Malabon, were severely 
impacted by flooding and often reluctant to operate during floods due 
to safety concerns (Williams et al., 2020).

In healthcare, nurses face climate-related challenges. Flooding, for 
instance, disrupts clinical shifts, causes staff shortages, and increases 
fatigue, all of which compromises patient care (Tanay et al., 2023). 
Furthermore, climate-related disasters have left first-line medical 
responders with psychological trauma, with 30% showing PTSD 
symptoms and 7% suffering from depression (Sylwanowicz et  al., 
2018). Migration from rural areas affected by slow-onset climate events 
like drought, further reflects the socioeconomic impact of climate 
change on occupational health, with many farmers in Luzon facing 
debt and seeking better opportunities (Ayeb-Karlsson and Uy, 2022).

3.2.4.4 Nutrition
The 6 articles under this sub-theme explored the effects of extreme 

weather events on human nutrition.

In the Philippines, extreme weather events have caused both 
immediate (e.g., food unavailability and shortages, food and water 
accessibility) and long-term (e.g., chronic malnutrition and food 
insecurity) health consequences (Lawangen and Roberts, 2023; Izumi 
and Shaw, 2022). Studies have shown that children exposed to natural 
disasters were more likely to be stunted (35%) and experience food 
insecurity in their households (35%) (Edwards et al., 2021). The 2015 
National Nutritional Survey (NNS) found that 37.8 and 24.3% of 
households were exposed to typhoons and floods, respectively, which 
reduced their ability to meet the recommended energy intake (REI) 
(Pacoma and Delda, 2019; Duante et al., 2021).

The NNS surveys also found that households exposed to typhoons 
and/or floods within 3 months prior to the survey were more likely to 
meet their REI, likely due to short-term relief efforts such as food aid 
(Duante et al., 2021). However, those exposed to disasters 6 months 
prior were less likely to meet the REI, reflecting the challenges of the 
longer recovery and rehabilitation period (Duante et al., 2021). In 
contrast, drought exposure did not significantly affect the REI, likely 
due to its prolonged and indirect effects on food security (Duante 
et  al., 2021). Another study found that droughts exacerbated 
malnutrition and food insecurity, especially among vulnerable 
populations (Delina et al., 2023). Flooding and river siltation also 
disrupt agriculture, leading to income loss and further food insecurity 
(Delina et al., 2023).

Seasonal changes also impact children’s nutrition. A study among 
children of fishermen in Davao found that the average daily energy 
intake dropped from 1523.56 kcal/day during the northeast monsoon 
to 1403.16 kcal/day in summer, both below the Philippine Dietary 
Reference Intakes (PDRI) (Joquiño et  al., 2021). Protein intake 
remained adequate, while fat intake declined, resulting in inadequate 
overall intake (Joquiño et al., 2021). Due to declines in fish catches and 
income in the summer, families shifted from home-cooked meals to 
cheaper, processed foods, further reducing children’s nutrient intake 
(Joquiño et al., 2021).

3.2.5 Adaptation to protect health
The 14 studies (20.3%) related to this theme focused on programs 

and measures designed to tackle the additional pressures of climate 
change. This includes individual and community-level health 
strategies to cope with climate variability, access to and delivery of 
health services, and social and community support.

3.2.5.1 Health adaptation measures (individual level)
Preparing for natural disasters is a key adaptation strategy for 

climate change. In one study, 94.8% of surveyed Filipinos took steps 
to prepare for an incoming natural disaster by staying informed 
through media outlets (TV, radio, and SNS) and preparing emergency 
items with supplies like canned goods, water, candles, flashlights, and 
medicine (Williams et al., 2020; Clamor et al., 2020; Izumi and Shaw, 
2022). They also secured important documents, stored belongings on 
higher floors, and anchored furniture to posts (Williams et al., 2020). 
Many follow disaster protocols, such as going to the nearest evacuation 
centers (Clamor et al., 2020).

Additionally, a study on older adults (60–77 years) showed that 
they adapt to rising temperatures by modifying behaviors, such as 
wearing weather-appropriate clothing, adjusting diet and water intake, 
and limiting outdoor activities, demonstrating resilience to climate 
change (Tabudlo et al., 2022).
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3.2.5.2 Health adaptation measures (community level)
Local government units (LGUs) have implemented various 

disaster risk reduction and management (DRRM) measures to prepare 
their communities for climate change. In coastal municipalities in 
Luzon, infrastructure projects like elevating roads, installing 
floodgates, and dredging waterways help mitigate risks, while penalties 
for littering and blocking waterways are being more consistently 
enforced (Williams et al., 2020). Although recent improvements in 
infrastructure have helped reduce flood risk in some communities, 
risk from major storms still persist (Williams et  al., 2020). When 
infrastructure improvements are deemed inadequate, barangays shift 
to using other strategies such as rescue boats and trailer trucks to 
respond to emergencies (Williams et al., 2020). LGUs also conduct 
disaster preparedness drills, to teach residents how to respond to 
warnings, evacuate, and act during disasters (Agbay et  al., 2023; 
Williams et al., 2020). In Iligan and Cagayan de Oro, leaders go house-
to-house to inform residents of incoming typhoons and provide 
emergency relief and health assistance after disasters (Clamor 
et al., 2020).

In Benguet, Indigenous communities rely on local knowledge and 
practices to strengthen disaster resilience. Water conservation 
technologies and activities like maintaining water facilities, clearing 
drainage canals, and establishing fire lines help reduce risks (Lawangen 
and Roberts, 2023). During dry spells and periods of water scarcity, 
farmers adapt by being mindful with choosing climate-resilient crops 
to plant to ensure stable food sources, availability, and maintenance of 
farm biodiversity for the community (Lawangen and Roberts, 2023). 
Social support systems and cultural rituals assist in coping with loss, 
ensuring food access, and alleviating distress after disasters (Lawangen 
and Roberts, 2023). These community-based practices promote 
proactive measures to protect health and safeguard against extreme 
climate events.

3.2.5.3 Health service access and delivery
Access to quality health services after disasters remains limited in 

parts of the Philippines. Hospitals and other health facilities are often 
far from resettlement sites, making them difficult to reach, especially 
for survivors lacking public transportation or having to navigate rough 
terrain (Baroy and Wu, 2023; Mangada and Cuaton, 2022; Ramalho, 
2020). Women, with distinct sexual and reproductive needs and 
higher vulnerability to post-disaster violence, are particularly 
dependent on timely access to quality healthcare, such as prenatal care 
(Tanyag, 2018; Baroy and Wu, 2023).

When accessible medical assistance is available, challenges persist, 
such as language barriers between patients and external volunteers, 
limited medication, and occasional doctor shortages (Clamor et al., 
2020). Survivors also report being unable to afford healthcare (Clamor 
et al., 2020). This demonstrates the unequal access to comprehensive 
healthcare that fully addresses the survivors’ needs.

3.2.5.4 Welfare and community support (government and 
non-governmental support)

In the aftermath of disasters, community and social support are 
crucial for facilitating recovery. Local ties (those living nearby and can 
offer support on short notice) and translocal ties (individuals residing 
outside disaster-affected areas) provide food, financial assistance, and 
psychosocial support to impacted individuals (Pacoma and Delda, 
2019). However, their ability to assist depends on having sufficient 

resources for themselves (Pacoma and Delda, 2019). Additionally, 
some individuals may not volunteer in post-disaster efforts as they are 
also impacted by the disaster (Izumi and Shaw, 2022).

Government organizations also play an important part in 
disaster recovery, launching initiatives to combat gender violence 
after disasters and offering support to abused women and girls 
(Nguyen and Rydstrom, 2018). Unfortunately, survivors often 
report insufficient aid. For instance, individuals in the Cotabato 
River Basin have called on provincial governments to release 
calamity funds and provide rice during droughts (Delina et al., 
2023). Official evacuation camps are frequently unsafe for women 
(Gibb, 2022), and resettlement houses often expose survivors to 
scorching weather due to inadequate shelter (Mangada and 
Cuaton, 2022). As a result, non-governmental organizations have 
had to fill in the gaps for unequal access to post-disaster recovery 
resources (Tanyag, 2018). These challenges highlight the need for 
government agencies to provide more comprehensive and equitable 
disaster aid.

3.2.6 Co-benefits
The 5 articles (7.2%) within this theme pertained to mitigation 

strategies and their advantages to health outcomes.
Two studies projected the health effects of temperature changes 

under varying amounts of greenhouse gas (GHG) emissions 
scenarios based on the Representative Concentration Pathway 
(RCP) (CoastAdapt, 2016). In the worst-case climate scenario 
(RCP 8.5), global mean temperatures are projected to rise by 3.7°C 
by 2,100 (CoastAdapt, 2016). Under this scenario, the Philippines 
may witness a sharp surge in heat-related and enteric infection-
related deaths, as well as more severe outcomes for hospital 
admissions if high-temperature increases continue (Chua et  al., 
2022). Meanwhile, the lower-emission scenario (RCP2.6) where 
temperatures might increase by 1°C by 2,100 (CoastAdapt, 2016), 
could result in lower excess mortality and more moderate 
temperature increases due to reduced emissions (Lee et al., 2019). 
Countries like the Philippines can benefit from following lower-
emission pathways which could significantly reduce heat-related 
mortality by slowing temperature increases (Chua et  al., 2022), 
offering both public health and climate change benefits (Milner 
et  al., 2023; Pabroa et  al., 2022; Rith et  al., 2020). Coastal areas, 
benefitting from the cooling effect of water, might experience more 
consistent temperatures, suggesting that maintaining ecosystems 
might help mitigate temperature rise and indirectly benefit health 
(Lee et al., 2019).

Reducing vehicle emissions (e.g., CO2, NO, black carbon (BC), 
and particulate matter (PM)) can improve air quality and lower the 
risk and incidence of diseases like cancer, cardiovascular disease, and 
respiratory conditions, especially among vulnerable populations 
(Milner et al., 2023; Pabroa et al., 2022; Rith et al., 2020). This can 
be achieved by modernizing public transportation systems, improving 
accessibility, and upgrading infrastructure (Pabroa et al., 2022).

Lower NO2 levels in a year could save an estimated 3,601 
childhood asthma cases under the decarbonization scenario (Milner 
et  al., 2023). For neonatal and infant health, reducing particulate 
matter could avoid 852 instances of preterm births per 100,000 
preterm deliveries and 896 cases of low birthweight infants per 
100,000 (Milner et al., 2023). Lowering PM2.5 concentrations could 
prevent both cancerous and non-cancerous health problems, 
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particularly in children, who are more susceptible to the carcinogenic 
and non-carcinogenic hazards associated with PM and BC (Pabroa 
et al., 2022).

Healthier birth outcomes promote long-term health and 
development, benefiting future generations and the broader 
community. This highlights the intergenerational benefits of reducing 
GHG emissions.

4 Discussion

4.1 Comparison of results to the previous 
scoping review and alignment with global 
climate-health evidence

We identified 69 articles published between 2018 and 2023 linking 
climate change and health in the Philippines. This marks a significant 
increase compared to the previous scoping review by Chua et  al. 
(2019), which found only 40 articles over a 37-year study period 
(1990–2017)—representing a 72.5% increase in the number of studies 
identified (Table 5). The surge in publications, particularly in 2022 and 
2023, suggests a growing recognition of climate change as a significant 
public health issue in low- and middle-income countries (LMICs), 
consistent with global trends showing rising interest in the health 
impacts of climate extremes (Romanello et al., 2023; Bianco et al., 
2024). The earlier Philippine scoping review noted gaps in four 
research areas—“Vulnerability to Disease and Injury Due to Climate 
Variability and Climate Change,” “Adaptation to Protect Health,” 
“Health Impacts Heavily Mediated through Human Institutions,” and 
“Co-benefits”—and recommended prioritizing health vulnerabilities 
and adaptation research. Based on our findings (Table 5), these areas 
have been prioritized in recent years. Although studies quantifying the 
benefits of reducing GHG emissions remain limited (“Co-benefits” 
studies), the current scoping review suggests progress in addressing 
this research gap. This aligns with international findings showing that 
while co-benefits research is growing, it is still underrepresented in 
LMICs compared to high-income countries (Dinh et al., 2024).

The growth of studies on “Health Impacts Heavily Mediated 
through Human Institutions” from 1 (2.9%) in 2018 to 26 (37.7%) in 
this scoping review– mirrors the rising global interest in mental 
health, gender-based violence, and occupational stress linked to 
climate change, observed in countries like South  Africa, India, 
Bangladesh and Pakistan (Khine and Langkulsen, 2023; Ngcamu, 
2023). In the Philippine setting, this growth may be attributed to the 

prioritization of mental health research in the through its inclusion 
in the 2017–2022 National Unified Health Research Agenda (National 
Unified Health Research Agenda (NUHRA) 2017-2022, 2024), the 
enactment of the Philippine Mental Health Act in 2018 (Supreme 
Court E-Library, 2018), and the conception of the first National 
Mental Health Research Agenda in 2019 (Lazo and Ignacio, 2019). 
Examining the various health impacts of climate change beyond 
disease, injury, and mortality offers a more comprehensive 
understanding of its broad effects on public health and paves the way 
for more integrative solutions.

Geographically, most studies were concentrated in Luzon, 
particularly in the National Capital Region (NCR) 
(Supplementary Figure S1). In contrast, even though there were fewer 
studies in Mindanao and Visayas, these studies were more spread out 
across the island group compared to those in Luzon. This imbalance, 
possibly driven by differences in research funding and institutional 
capacities, may reflect disparities in climate-health research 
(Supplementary Figure S2). This also reflects a common global pattern 
in climate-health research, where urban and capital regions dominate 
study sites, leaving rural and remote areas underrepresented (Bianco 
et al., 2024). Moreover, the predominance of foreign-funded studies 
in the Philippines further highlights the need for greater domestic 
investment in climate-health research capacity.

4.2 Strengths and limitations

The strengths of this scoping review include its comprehensive 
scope, covering climate change and health research in the Philippines 
from 2018 to 2023, and highlights a significant increase in research 
output compared to previous reviews. The study also benefits from a 
rigorous methodology, using multiple databases and well-defined 
inclusion criteria to ensure relevant studies were captured. 
Additionally, it categorizes research into six key themes adapted from 
Smith et al. (2014) and Chua et al. (2019), allowing for a structured 
analysis of trends and gaps in the field. We employed a framework-
guided thematic synthesis, which is particularly well-suited for 
analyzing heterogenous public health evidence in scoping reviews 
(Thomas and Harden, 2008).

However, some limitations exist. The review acknowledges 
potential classification biases, as the interpretation of included studies 
may vary from previous reviews. To maintain a focus on human 
health, we also excluded entomological studies, which could have 
provided valuable insights into vector-borne disease transmission 

TABLE 5 Comparison of theme distribution between this review and the 2019 Scoping Review by Chua et al. (2019).

Theme Scoping review by Chua et al. (2019)
(n = 34)

Current review
(n = 69)

Vulnerability to disease and injury due to climate variability and climate change 4 (11.8%) 18 (26.1%)

Direct impacts of climate and weather on health 11 (32.4%) 15 (21.7%)

Ecosystem-mediated impacts of climate change on health outcomes 23 (67.6%) 36 (52.2%)

Health impacts heavily mediated through human institutions 1 (2.9%) 26 (37.7%)

Adaptation to protect health 4 (11.8%) 14 (20.3%)

Co-benefits 0 (0.0%) 5 (7.2%)

This table compares the number and proportion of studies under each theme in the current review (2018–2023) with those reported in the earlier scoping review (1980–2017), highlighting 
shifts in research focus over time.
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related to climate change. While this decision helped preserve the 
direct human health perspective, we  recognize that excluding 
entomological studies may omit important insights into vector 
ecology and transmission dynamics that mediate climate-related 
disease risks. Incorporating entomological findings in future 
integrated reviews could enrich understanding of the complex 
pathways linking climate change and health.

Furthermore, studies quantifying the co-benefits of GHG 
mitigation for health remain limited. Addressing this gap is critical for 
informing policymakers, as demonstrating broader benefits of climate 
action beyond direct health impacts can strengthen support for 
mitigation strategies. Our findings suggest emerging interest in 
co-benefits research, yet more focused efforts are needed to advance 
this vital area.

This review also relied exclusively on published, peer-reviewed 
literature. As a result, relevant but unpublished, ongoing, or 
community-based research may have been excluded. Some online 
platforms that host local publications were also excluded after a 
preliminary assessment found limitations in search functionality, full-
text availability, and citation formatting. While these platforms were 
excluded to preserve methodological rigor and ensure systematic 
replicability, they may still contain valuable grey literature. 
We recommend that future reviews consider including such sources 
through manual or targeted screening protocols.

Lastly, the geographic concentration of studies in Luzon highlights 
disparities in climate-health research coverage across the Philippines, 
suggesting a need for more localized studies in Visayas and Mindanao.

4.3 Research agenda setting: opportunities 
for generating climate information services 
and climate-health research

The expanding landscape of climate-health research in the 
Philippines presents key opportunities for enhancing climate 
information services and guiding future research agendas. First, future 
studies should consider longer time periods when linking climate 
variables with disease, as shorter time periods may miss trends and 
lead to premature conclusions. Because climate is commonly defined 
as the average weather over time (Intergovernmental Panel On 
Climate Change (IPCC), 2023), the World Meteorological 
Organization recommends a 30-year period to determine the average 
climate (World Meteorological Organization, 2021). This 30-year 
period is believed to be  long enough to filter out any interannual 
variation or anomalies such as El Niño-Southern Oscillation (ENSO), 
but also short enough to be able to show longer climatic trends (World 
Meteorological Organization, 2021). However, only nine studies in 
this review met this criterion, and all relied on international data 
sources. To our knowledge, no long-term study of at least 30 years 
using exclusively local climate and health data from the Philippines 
currently exists. The lack of long-term studies using local data may 
be due to poor data quality, such as unavailable or inconsistent climate 
and health data.

Furthermore, more localized research is needed. Only 11 (15.9%) 
of the 69 studies were conducted at the city-level, while most were 
national or multinational level. Local studies will help inform local 
government units on climate-health trends specific to their area, 
enabling more targeted interventions.

Developing local databases is also crucial. Only four studies were 
sourced from the two main Philippine databases (HERDIN and 
PHRR). HERDIN exclusively publishes finished research studies, 
while PHRR, a new initiative created by Philippine Department of 
Science and Technology, allows researchers to publish new and 
ongoing studies. Strengthening these platforms, including improving 
accessibility, indexing and search functionality, will help reduce 
duplication and support national coordination of climate-
health research.

Additionally, co-benefits research and cohort studies should 
be  prioritized. Co-benefits research that quantifies the benefits of 
mitigating GHGs, could help persuade policymakers. Prospective 
cohort studies, though complex, may offer better insight into the long-
term impacts of climate change on human health.

In addition to these system-level priorities, our thematic 
analysis revealed specific research implications across the six 
major climate-health domains (Table  6). In the area of 
Vulnerability to disease and injury, future research should expand 
intersectional studies that explore how climate-related health 
vulnerabilities vary by age, gender, geography, socioeconomic 
status, and displacement. Disaggregated data and population-
specific analyses are essential to inform targeted interventions, 
particularly for marginalized or vulnerable groups such as 
children, older adults, and migrants.

For Direct health impacts, there is a need to promote long-
term, high-resolution climate-health surveillance, especially 
studies using local meteorological data and health outcomes. This 
includes mortality/morbidity attribution studies that examine the 
impact of extreme heat, floods or typhoons on specific diseases 
or injuries.

Research on Ecosystem-mediated impacts, particularly vector- 
and water-borne diseases, should be complemented by a separate 
synthesis of entomological studies. Although excluded from this 
scoping review due to a focus on direct human health outcomes, these 
studies offer critical insights into vector ecology and transmission 
dynamics. To inform integrated vector-borne disease control 
strategies. This would provide a more comprehensive understanding 
of how climate influences ecosystem-mediated health risks.

In the domain of Health impacts mediated through human 
institutions, we  identified a growing body of research focused on 
mental health, gender-based violence, nutrition and occupational 
risks. To further develop this area, longitudinal studies and context-
specific models of psychosocial support are needed, especially in post-
disaster contexts. Additional research should also examine how 
institutional responses (e.g., education systems, labor conditions, food 
security programs) mediate health outcomes during and after 
climate shocks.

For Adaptation strategies, future research should evaluate the 
effectiveness of individual and community-level responses, including 
the use of traditional knowledge, disaster kits, health-seeking 
behaviors, and early warning systems. Partnering with local 
government units and at-risk communities to co-develop and validate 
adaptation tools and metrics will ensure greater contextual relevance 
and equity in adaptation planning.

Finally, in the domain of co-benefits of mitigation measures, there 
is a critical need to quantify the health and economic returns of 
emissions reduction strategies. This includes modeling how clean 
energy transitions, improved air quality, or reduced vehicle emissions 
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TABLE 6 Summary of climate and health research in the Philippines by thematic area (n = 69).

Theme No. of 
studies 

(n)

Subtopics 
covered

Key findings Areas of 
geographic 
focus

Study designs 
used / 
funding 
source

Research 
agenda/
implications

1. Vulnerability to 

Disease and 

Injury due to 

Climate 

Variability

19

Age, gender, 

geographic, 

socioeconomic and 

demographic causes 

of vulnerability

 • Children and older adults are 

highly vulnerable to climate-

related diseases.

 • Gender-based violence increases 

post-disaster.

 • Migration introduces new 

health risks.

NCR, Southern 

Luzon, Visayas, 

Mindanao

Mostly quantitative 

studies; some 

qualitative. Majority 

foreign-funded; 

limited domestic 

support.

Expand intersectional 

studies on climate 

vulnerabilities (e.g., age, 

gender, location); use 

disaggregated data; 

include migrant and 

displaced population.

2. Direct Impacts 

of Climate and 

Weather on 

Health

16
Hot-related impacts, 

typhoons and floods

 • High temperatures linked to 

diarrhea, cardiovascular and 

kidney disease.

 • Typhoons and floods cause 

mortality, injury, and 

infectious disease.

 • Cold-related illnesses not relevant.

Luzon, Visayas

Primarily 

epidemiologic, 

time-series, and 

modeling studies. 

Mix of local and 

foreign funding.

Promote long-term, 

high-resolution 

climate-health 

surveillance; include 

mortality/morbidity/

attribution studies.

3. Ecosystem-

Mediated Impacts
36

Vector-borne and 

parasitic diseases, 

infectious diseases, 

non-communicable 

diseases, air and 

water quality

 • Dengue and leptospirosis are 

strongly linked to rainfall, 

temperature, and flooding.

 • Poor air and water quality 

contribute to respiratory and 

gastrointestinal conditions.

Metro Manila, 

Bulacan, Iligan, 

Tacloban, Davao

Mostly quantitative 

observational 

studies. High 

presence of foreign-

led work, especially 

on air pollution and 

disease.

Conduct a 

complementary review 

of entomological 

studies to understand 

climate impacts on 

vector ecology and 

transmission, 

supporting more 

integrated vector-borne 

disease control.

4. Health Impacts 

Mediated 

Through Human 

Institutions

26

Mental, 

psychological and 

psychosocial health, 

violence and 

conflict, 

occupational health 

and risk, nutrition

 • Climate events lead to anxiety, 

PTSD, gender-based violence, 

family violence, and occupational 

risks for healthcare and 

transport workers.

 • Children’s nutrition is affected by 

seasonal income and food access.

Luzon, Bulacan, 

Tacloban, CDO

Mix of qualitative, 

cross-sectional, and 

quantitative; 

Significant 

contributions from 

NGOs and 

academic consortia.

Prioritize longitudinal 

mental health research; 

develop context-specific 

psychosocial support 

models.

5. Adaptation to 

Protect Health
14

Individual and 

community health 

adaptation 

measures, health 

service access and 

delivery, welfare and 

community support

 • Filipinos use disaster kits, early 

evacuation, and 

traditional knowledge.

 • LGUs conduct drills, but 

infrastructure and health access 

gaps remain.

 • Disaster recovery relies on 

community and government 

support, but gaps in aid and safety 

issues often require NGOs to 

step in.

Benguet, Iligan, 

CDO, NCR

Mostly qualitative, 

case studies. Several 

funded by LGUs or 

multilateral donors.

Evaluate effectiveness 

of local adaptation 

measures; co-develop 

tools with communities 

and LGU’s.

6. Co-benefits of 

Mitigation 

Measures

5

Air quality 

improvements, 

reduced disease 

burden, emission 

reductions

 • Reducing emissions linked to better 

neonatal outcomes, lower 

childhood asthma cases, and 

reduced heat-related mortality.

 • Highlighted intergenerational 

benefits of decarbonization.

National/global 

projections

Modeling and 

simulation studies. 

Predominantly 

internationally 

funded, including 

climate-health 

research networks.

Support economic 

evaluations of health 

co-benefits studies.

This table presents the distribution of studies included in the scoping review across six thematic areas. Each theme includes a summary of subtopics addressed, key findings, geographic focus, 
types of study designs, funding sources and recommended research directions. The findings highlight key national trends and knowledge gaps, and offer implications for shaping future 
climate-health research in the Philippines.
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could yield measurable health outcomes, such as reduced respiratory 
illnesses or heat-related deaths. Health-focused economic evaluations 
could help build public and political support for ambitious climate 
mitigation, especially when integrated into national planning and 
budgeting processes.

Collectively, these implications point to the need for research that is 
not only descriptive but also strategic, equity-oriented, and policy-relevant. 
Building a resilient climate-health research ecosystem in the Philippines 
will require sustained investment in interdisciplinary approaches, data 
infrastructure, and meaningful engagement with local actors.

5 Conclusion

This scoping review highlights the growing body of research on 
climate change and health in the Philippines, reflecting increasing 
recognition of climate-related health risks. Our findings show clear 
progress in previously underexplored thematic areas, such as mental 
health, gender-based vulnerability, and institutional adaptation. These 
mirror similar trends in other LMICs. At the same time, the persistent 
gaps in long-term climate-health surveillance, city- and community-
level data, and health co-benefits research echo challenges reported 
globally, where localized, equity-focused studies remain limited. 
Importantly, this review reinforces the critical need to advance research 
that is both locally grounded but also strategically aligned with global 
research priorities. Expanding prospective cohort studies, integrating 
climate and health information systems, and producing high-resolution 
local data are essential next steps. In particular, generating context-
specific evidence at subnational levels will better equip local 
government units (LGUs) to design targeted, data-informed adaptation 
and mitigation strategies– especially for highly vulnerable populations.

Finally, by mapping the evolution of climate-health research in the 
Philippines and linking it to global gaps and directions, this review 
offers a foundation for shaping the national climate-health research 
agenda. Strengthening domestic research systems and embedding 
public health evidence into climate policy will be vital to building a 
climate-resilient health system capable of responding to present and 
future climate risks.
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Glossary

ASDR - Age-Standardized Death Rate

ASMR - Age-Standardized Mortality Rate

ARI - Acute Respiratory Infection

BC - Black Carbon

°C - Degrees Celsius

CDO - Cagayan de Oro

CI - Confidence Interval

CO₂ - Carbon Dioxide

COVID-19 - Coronavirus Disease 2019

DALY - Disability-Adjusted Life Year

DOH - Department of Health (Philippines)

DRRM - Disaster Risk Reduction and Management

ENSO - El Niño–Southern Oscillation

GHG - Greenhouse Gas

GIZ - Deutsche Gesellschaft für Internationale Zusammenarbeit

HAP - Household Air Pollution

HERDIN - Health Research and Development Information Network

HIV/AIDS - Human Immunodeficiency Virus / Acquired 
Immunodeficiency Syndrome

kcal/day - Kilocalories per Day

LGUs - Local Government Units

LMICs - Low- and Middle-Income Countries

mm - Millimeter

NCDs - Non-Communicable Diseases

NCR - National Capital Region

NIEHS - National Institute of Environmental Health Sciences

NNS - National Nutrition Survey

NO - Nitrogen Monoxide

NO₂ - Nitrogen Dioxide

NUHRA - National Unified Health Research Agenda

PAGASA - Philippine Atmospheric, Geophysical and Astronomical 
Services Administration

PDRI - Philippine Dietary Reference Intakes

PHRR - Philippine Health Research Registry

PM - Particulate Matter

PM₂.₅ - Fine Particulate Matter (≤2.5 micrometers)

PRISMA - Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses

PTSD - Post-Traumatic Stress Disorder

RCP - Representative Concentration Pathway

REI - Recommended Energy Intake

RR - Relative Risk

SNS - Social Networking Services

STDs - Sexually Transmitted Diseases

TV - Television

UP - University of the Philippines

UPMREB - University of the Philippines Manila Research 
Ethics Board

USD - United States Dollar

WASH - Water, Sanitation, and Hygiene

WHO - World Health Organization
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