
12024.CORE-STEP Project

EXPLORING THE ROLE OF 

PRIMARY HEALTH CARE AND HEALTH DATA 

IN ADDRESSING HEALTH RISKS DUE TO 

CLIMATE CHANGE

Rina Suryani Oktari1, Nasliati2, Connie Cai Ru Gan3, Cicely Nurse3

1Tsunami & Disaster Mitigation Research Center (TDMRC); Faculty of Medicine; and Graduate 

Program in Disaster Science, Universitas Syiah Kuala, Indonesia
2Core Science, Indonesia

3School of Medicine and Dentistry, Griffith University, Queensland, 4222, Australia

International Workshop on Climate-Resilient Development in Southeast Asia

Harvard University, July 26-27, 2024

Supported by Australian Government through KONEKSI



22024.CORE-STEP Project

❏ The major challenge for the healthcare 

sector is to adequately prepare for the 

impending impacts of climate change.

❏ Unpredictable weather due to climate 

change is altering the spread of diseases, 

making anomalies more frequent and 

severe.

❏ Climate change disrupts natural balances 

and spreads vectors and pathogens.

❏ Climate events like floods and heatwaves 

complicate disease control, increasing 

waterborne and vector-borne illnesses 

and worsening health issues in vulnerable 

groups.

❏ Understanding that climate change 

can worsen existing health 

problems and potentially trigger 

new health crises is critical.

❏ Health care systems must be 

climate ready, which requires an 

understanding of local 

circumstances, including climate 

and disaster risks, and community 

structures.

❏ Strategies and plans are needed to 

mitigate and adapt to the impacts 

of climate change.

Healthcare Sector’s Climate Change Challenge

(Gan et al., 2021; Gibson et al., 2020; WHO, 2023) 
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❏ Community health centres (PUSKESMAS) play a 

vital role in the Indonesian primary health care 

system.

❏ They serve as the frontline in providing essential 

health services, particularly in rural and remote 

areas.

❏ PUSKESMAS responsibilities include disease 

prevention, health promotion, and curative and 

rehabilitative services.

❏ Collecting health data is crucial for PUSKESMAS, 

providing insights into the health status and needs of 

the populations they serve.

❏ Health data aids in identifying prevalent health 

issues, planning interventions, and evaluating their 

effectiveness.

Indonesia Country Climate-Health Profile

(Kemenkes, 2020;Kemenkes, 2018; Oktari et al., 2017)
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Accessing and Interpreting Climate and Health Data

1

2

3

Data collection challenges include standardized procedures,

personnel needs, and resource constraints across diverse platforms,

exacerbating inconsistencies and reliability issues for decision-

makers.

Accessibility issues arise from differing standards and

methodologies across climate and health risk data sources, resulting

in incomplete, outdated, or inconsistent data that complicates

decision-making.

Interpreting climate-related health data requires nuanced

understanding due to complex impacts, necessitating contextual

analysis for effective risk assessment and evidence-based strategies.
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Challenges in Mitigating Health Impact of Climate Change

❏ Climate health data varies widely, including disease

prevalence and environmental indicators, with some freely

accessible and others requiring special permission or fees,

limiting tailored mitigation strategies.

❏ Findings FGDs highlight inconsistent transparency among

data custodians and stakeholders, underscoring the need

for cross-sector collaboration to integrate data and develop

effective climate health policies.

❏ Specific regional insights include Banda Aceh emphasizing

community involvement in environmental awareness,

Mataram focusing on understanding health impacts and

institutional responses, and Ambon identifying gaps in

localized health data hindering targeted interventions.
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Data to Dashboard

DATA COLLECTION

• Data is collected in various 

formats:  Excel, CSV, PDF, etc.

• Data converted to excel

DATABASE TABLE 
CONSTRUCTING

PUBLISH THE DASHBOARD

DATA PREPARATION
DASHBOARD

DEVELOPMNET

1

2

3

4

5
Data Standardization 

(columns, writing)

Data Cleaning

Adding log data: Update date, 

etc.

Table Design

Create/Update Database Tables

Import/add (append) Data

Advanced data standardization: 

Eliminate duplication, etc.

Adjust location data with 

reference

Add location code

Dashboard Design

Dashboard Implementation

Publish to tableau server

Integration to the web

TOOLS:

How to Process from Data into Dashboards

The CORE-STEP dashboard presents visualizations of data sourced from PODES 2021, the Health Office, Google Earth Engine 

(GEE), BMKG, BNPB and others that have been processed with standard statistical methodologies.
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Relevant data is sourced and 

stored; subsequently fed into 

the data warehouse (data 

cleansing may apply).

The processing layer applies 

logical transformations to the 

data: aggregation, 

summarization, calculations.

Transformed and interpreted 

data is presented in the form of 

dashboards/graphic 

visualizations/reports.

Data Architecture
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Web-based Dashboards Features in Dashboards

Distribution Map Inter-Time Trends Public Perception Study

Hazard Vulnerability 

Calculator

Historis Comparison
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Climate-Health Risk Assessment
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Quadrant Analysis
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DATA

MONITOR 
CLIMATE AND 
HEALTH RISK 

CHANGES

DECISION 
MAKING

On climate-sensitive health risks, their exposure

pathways and vulnerability factors (World Health

Organization, 2023)

∙ Gather data from various sources including

PODES 2021, Google Earth Engine,

BMKG, and BNPB to get a holistic view of

the climate, health, and social landscape.

∙ The data and analysis provided by the 

dashboard can inform decision-making 

processes at all levels, from local 

healthcare facilities to national 

governments. 

∙ This information can be used to develop 

and implement mitigation and adaptation 

strategies that will protect public health from 

the effects of climate change.

Healthcare professionals can use data to 

monitor climate and health risk changes 

and make informed decisions about how 

to best protect public health.

∙ Integrate historical 

disaster data with 

weather patterns 

and health trends to 

understand how 

climate change is 

impacting different 

areas.

∙ Analyze hazards, 

vulnerabilities, and 

adaptive capacities 

to identify areas at 

high risk of climate-

related health 

problems.
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Tracking Climate-Health 

Relationships

❏ Track various climate-related 

factors (temperature, air quality, 

humidity levels, extreme weather 

events) as these variables can be 

associated with specific health 

outcomes.

❏ Identify patterns and trends. For 

instance, increased heat may 

correlate with a rise in heat-

related illnesses or exacerbations 

of chronic conditions like 

cardiovascular diseases.

Predictive Modeling

❏ Help forecast the likelihood of 

climate-related health risks (i.e. 

models can predict how an 

upcoming heatwave might affect 

hospitalization rates or how 

shifting pollen seasons might 

impact respiratory conditions.

❏ Trigger early warning systems for 

potential public health threats, 

allowing healthcare systems to 

prepare and respond proactively.

Optimize Resource 

Allocation

❏ Help in allocating healthcare 

resources more efficiently (i.e., 

knowing which regions are more 

susceptible to heatwaves can 

guide where to focus emergency 

services, public health campaigns, 

and medical supplies).

❏ Assist in planning for disaster 

preparedness and response, 

ensuring that 

resources(i.e.cooling centers or 

air filtration systems) are available 

where they are most needed.

321

Role of Primary Health Care and Health Data
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Informed Decisions 

Making

❏ Help make informed decisions 

about public health 

interventions (i.e. if data shows 

a rise in vector-borne diseases 

linked to climate change, 

targeted mosquito control 

programs can be implemented).

❏ Public health campaigns can be 

tailored based on data insights 

(If certain demographics are 

identified as being more 

vulnerable to climate-related 

health issues).

Patient Care 

Management

❏ Support personalized patient 

care by considering climate 

factors in treatment plans (i.e. 

individuals with respiratory 

conditions may receive tailored 

advice based on air quality 

forecasts).

❏ Support chronic disease 

management (i.e.patients with 

diabetes might receive 

guidance on managing their 

condition during extreme heat).

Continuous 

Improvement

❏ Contribute to ongoing research on 

the effects of climate change on 

health. This research can drive 

improvements in healthcare 

strategies and public health 

interventions.

❏ Data-driven feedback loops allow 

for the continuous refinement of 

health policies and practices (i.e.  

if a particular intervention is found 

to be less effective, data can help 

adjust strategies to improve 

outcomes).

654

Role of Primary Health Care and Health Data
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❏ Health Care Systems need to prepare for climate change's impacts by 

understanding potential climate shifts and their effects on public health. 

❏ This requires data collection and interpretation to inform and develop climate 

adaptation plans and practices.

❏ Accessing and interpreting climate risk and health data for decision-making is 

complex due to challenges in data collection, quality, and interpretation.

❏ The dashboard attempts to support healthcare systems by presenting visualisations

of data on historical disaster events, climate-sensitive disease trends, community 

adaptation efforts, and health service capacity. 

❏ It aids decision-making and helps identify opportunities and prioritise adaptation 

efforts at the village, district, and city levels.

Key Messages
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Recommendations

❏ Facilitate data integration and explore ways to make data interoperability among 

ministries and external stakeholders which can improve efforts on addressing health 

impacts of climate change.

❏ The targeted data incorporates information on the community vulnerability profiles, 

climate risk, and health service capacity and is compiled from various sources 

including sectoral ministries, city administration, non-governmental organisations, 

and local stakeholders.

❏ Capacity building for health care practitioners to increase awareness about public 

health impacts of climate change on coastal communities. 

❏ It is imperative to enhance healthcare practitioners' awareness and preparedness 

regarding climate change's public health impacts, particularly in coastal communities. 

Capacity-building initiatives should equip practitioners with the necessary knowledge 

and tools to address these challenges effectively.
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