
Understanding the complex systems of climate change and NCDs: A
Causal Loop Diagram

Hunter, R., Garcia, L., Dagless, S., Whiting, S., Racioppi, F., & Wickramasinghe, K. (2023). Understanding the
complex systems of climate change and NCDs: A Causal Loop Diagram. European Journal of Public Health,
33(Supplement_2), ii466-ii467. https://doi.org/10.1093/eurpub/ckad160.1170

Published in:
European Journal of Public Health

Document Version:
Publisher's PDF, also known as Version of record

Queen's University Belfast - Research Portal:
Link to publication record in Queen's University Belfast Research Portal

Publisher rights
Copyright 2023  the authors.
This is an open access Creative Commons Attribution-NonCommercial License (https://creativecommons.org/licenses/by-nc/4.0/), which
permits use, distribution and reproduction for non-commercial purposes, provided the author and source are cited.

General rights
Copyright for the publications made accessible via the Queen's University Belfast Research Portal is retained by the author(s) and / or other
copyright owners and it is a condition of accessing these publications that users recognise and abide by the legal requirements associated
with these rights.

Take down policy
The Research Portal is Queen's institutional repository that provides access to Queen's research output. Every effort has been made to
ensure that content in the Research Portal does not infringe any person's rights, or applicable UK laws. If you discover content in the
Research Portal that you believe breaches copyright or violates any law, please contact openaccess@qub.ac.uk.

Open Access
This research has been made openly available by Queen's academics and its Open Research team.  We would love to hear how access to
this research benefits you. – Share your feedback with us: http://go.qub.ac.uk/oa-feedback

Download date:12. Jun. 2024

https://doi.org/10.1093/eurpub/ckad160.1170
https://pure.qub.ac.uk/en/publications/e8eb4694-3682-41b9-a6a6-ddf4ee2ed9de


direct and crossed R2 significantly different from other regions,
with this difference largely attributable to an unexpected
positive relationship between trusting neighbors and negative
health outcomes in the South.
Conclusions:
Interventions to increase neighborly social capital may help to
alleviate negative health outcomes in the U.S. Anomalously, in
the South, trusting neighbors may be related to worse health
outcomes.
Key messages:
� Being neighborly may enhance positive health outcomes in

most parts of the U.S.
� Strong social support impacts urban health.
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Background:
Increased ambient air temperatures resulting from climate
change led to higher heat levels for outdoor workers. Heat
exposure refers to ambient environmental heat exposures;
while heat stress also considers the clothing type and the
metabolic rate resulting from physical activity. We reviewed
the types of heat exposure/stress measures used in published
studies.
Methods:
A literature review was conducted to identify and examine
measures of heat exposure and heat stress in outdoor workers.
Results:
The most common indices measuring heat exposure/stress in
occupational health include the Wet Bulb Globe Temperature
(WBGT), Environmental Stress Index (ESI), Heat Index (HI),
Humidex (HD), and Discomfort Index (DI). HI, HD and DI
account for ambient air temperature and relative humidity
surrounding workers. WBGT accounts for air temperature,
radiant temperature, humidity, speed of air movement, and
adjusts for clothing and metabolic rate. ESI considers factors
like WBGT except for speed of air and does not account for
clothing and metabolic rate. Both ESI and WBGT fail to
consider the risk of dehydration resulting from excessive
sweating in hot work environments. HI, HD and DI measure
heat exposure but not heat stress as they do not account for the
metabolic rate; also, they do not consider radiation and may
underestimate the potential danger of working in excessive
heat. These indices are considered simpler to use than WBGT.
However, WBGT is more precise and covers environmental
factors influencing heat exposure/stress. Questionnaires are
also used to assess workers’ perceptions of heat exposure and
self-reported health impacts. Their findings, in general, have
not been comparable due to the heterogeneity of questions
used.
Conclusions:
Although WBGT is recommended for accurate measures of
heat exposure/stress, its high cost has been a deterrent for
workplaces in low-income countries. Projects with low
financial resources opt for simpler and cheaper measures of
heat.
Key messages:
� The use of reliable devices is necessary to measure and

monitor heat exposure in outdoor work.
� It is desirable to generate homogenous results for the

comparability of study findings in occupational health
research.
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Background:
Social, cultural and environmental factors are crucial for the
health of migrants. Health Literacy is a fundamental
contribution, giving them greater capacity and making it
possible to reduce health inequalities. The aim of this study
was to characterize the perception and behavior of a migrant
community residing in Portugal, in view of the health risks
resulting from the environmental conditions in which they
live, and to identify their level of Health Literacy.
Methods:
Cross-sectional, descriptive, exploratory study. Data collection
was obtained through the application of the ‘‘Health Literacy
Questionnaire’’ (Osborne, 2013), complemented with socio-
demographic and environmental indicators referring to the
physical space and social context of residence. The ques-
tionnaires were applied to a sample of the population, coming
from Portuguese-speaking African countries, with 101 parti-
cipants. Data analysis involved measures of descriptive and
inferential statistics.
Results:
Of the data obtained, 77.2% reported having problems with
humidity in their homes, with poor behavior in terms of heat
(64.4%) and cold (90.1%). 76% reported insect and rodent
infestations inside their homes. The presence of stagnant water
(43.6%), organic waste (29.8%) and poor electrical networks
(26.9%) were the main environmental problems identified.
About Health Literacy, ‘‘Feeling understood and supported by
health professionals’ and ‘‘Finding good health information’’,
registered lower levels, with the remaining ones being generally
below the average of the scale. internal consistency ranged
between 0.71 and 0.92.
Conclusions:
Data analysis showed the precariousness of housing and the
inadequacy of support infrastructure, with inherent environ-
mental risks to health. The existence of low levels of Health
Literacy was found in most of the domains considered. The
results supported and justified the elaboration of a community
intervention project with the involvement of local partners.
Key messages:
� Knowing the environmental determinants is essential for

disease prevention and health promotion.
� Health Literacy is an indispensable vehicle for reducing

inequalities in migrant populations.
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Background:
WHO has identified climate change as one of the greatest
health threats of the 21st century. At the same time,
noncommunicable diseases (NCDs), including cardiovascular
diseases, diabetes, chronic respiratory disease and cancer, are
the leading cause of death globally and in the WHO European
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Region, are responsible for around 90% of deaths and 84% of
years lived with disability each year. However, the complex
relationships between climate change and NCDs are not well
understood.
Methods:
The aim of this research was to identify, discuss and map the
linkages between factors and policy actions designed to prevent
NCDs and address climate change. Objectives included to:
discuss and clarify the pathways of how NCDs and climate
change relate to each other and the co-benefits to addressing
both using Group Model Building methods; to identify key
multi-sectoral actors and priority actions for international
collaboration and national responses to NCDs and climate
change. We co-designed and created a Causal Loop Diagram
(CLD) with local stakeholders, following the principles of
Group Model Building.
Results:
29 participants were involved in the workshop included WHO
staff and experts in NCD prevention and/or climate change
and health and health emergencies. The CLD was meaningful
to the stakeholders as a consensual and co-produced under-
standing of the problem, as well as forming the basis of a tool
to explore the future impact on how sectoral and multi-
sectoral public policies to address these complex challenges are
shaped and implemented. Participants identified a range of
priority actions that, in their view, could impact and help
reshape the system and influence NCDs and climate change in
Europe.
Conclusions:
The CLD was reflective of the various stakeholders’ experience,
knowledge, perceptions, and views about the factors, and the
inter-relationships between these factors, by which climate
change influences NCDs and NCD risk factors in Europe.
Key messages:
� Climate change is one of the greatest threats of the 21st

century.
� Systems thinking approaches can help identify ‘win-win’

solutions to complex issues.
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Public health is strongly interconnected with the physical,
social, and economic environment, and with people’s needs,
preferences, and behaviours. Physical factors affect human
health and well-being (e.g., temperature, light, sound, air), as
much as spatial qualities (e.g., physical activity, active
communities), and feelings of safety and security (e.g.,
mental health, restoration). The design, operation and
maintenance of the built environment can reduce health
threats to inhabitants, allowing them to flourish and thrive.
Yet, although human factors are starting to be implemented in
building criteria and rating tools (e.g., Flourish Wheel, WELL
Building Standard, etc.), comprehensive frameworks are
needed to combine metrics and methods, and systematically
evaluate health and well-being in buildings. This can allow to
recommend guidelines and interventions that policy-makers
can adopt to improve standards in the building stock,
including housing that is today a crucial public health priority.
This research critically consolidates existing metrics and
methods to benchmark health and well-being in built spaces
and proposes, through a wide interdisciplinary perspective, a
robust and practical set of tools to support human experience

and outcomes within the built environment. The study first
elaborates on the common definitions of health and well-being
in buildings. Through a systematic review, using the PRISMA
and PICOC approaches, health and well-being metrics and
methods are then identified. A framework and post-occupancy
evaluation protocol are then developed, to be implemented
within an interactive tool. The protocol can be used as a toolkit
to, holistically, measure and benchmark health and well-being
in buildings in use. The tool brings the evaluation toolkit
together and provides recommendations. This study wishes to
offer a valuable contribution towards securing public health,
improving the qualities of the habitats that sustain a large part
of our daily life.
Key messages:
� Physical environment affect human health and well-being

through physical factors, spatial qualities, and feelings of
safety and security.

� Measuring and benchmarking health and well-being in
buildings and providing recommendations contribute to
securing public health of the inhabitants, and improving
the qualities of the habitats.
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Background:
The climate crisis is today’s most important global health
threat. In Europe, the Mediterranean region represents a
climate hotspot. Education plays a crucial role in preparing the
population for future climate impacts on health: it provides
the tools to implement social and individual attitudes for
climate change mitigation; it facilitates the development of
skills and attitudes for adaptation, and it stimulates critical
understanding of climate change.
Objectives:
The PERSIST project aimed to improve awareness of the
environmental emergency and provide tools to tackle the
complex relationships between human activity, climate crisis
and health, stimulating pro-environmental behaviours through
systems thinking. Three meetings with students from a
scientific high school in Rome between March and April
2023 were provided, using systems thinking, group activities
and discussions. A pre- and post-intervention questionnaire
was administered to measure knowledge, attitudes, and pro-
environmental behaviours. The anonymously collected data
were processed using descriptive statistics.
Results:
Ten classes between 1st and 4th grade took part in the project.
The valid responses to the pre- and post-intervention
questionnaires were 222 and 211, respectively. The preliminary
analysis suggests improvements in knowledge and attitudes
and a broad appreciation of the intervention, with 78,1% of
students who found the project engaging. There were no
changes in the ecological emotions referred by the students.
Conclusions:
An interactive approach and the use of complex systems
improves students’ knowledge and attitudes towards the
climate crisis, without increasing negative ecological emotions.
This pilot project can guide similar, repeatable projects in
other schools and countries.
Key messages:
� Education is fundamental in tackling the health impacts of

climate change.
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