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Background: The interactions between people and places can have a significant
impact on the wellbeing of individuals, particularly in warm, arid countries such as
South Africa. Coupled to this are the various risks that climate change poses to the
development of communities, particularly in informal settlements. Several of
these risks include the increasing prevalence of contaminants in water and land,
as well as the challenges of managing the effects of climate change.

Objectives: This conceptual analysis aims to highlight the need for a
transdisciplinary approach to investigating the interaction between informal
urban living spaces, environmental and social determinants of health and
further propose a framework that incorporates tools and strategies to improve
health and wellbeing.

Discussion: Despite the various advantages of living in an urban environment,
many people in informal settlements still lack access to adequate sanitation and
water services. This is why it is important that we develop a comprehensive
understanding of how these changes can be accommodated in the future. This
can be done through the collection of data from the people who live in these
communities. A comprehensive understanding of the environmental and social
determinants of health, coupled with innovative monitoring systems, would
provide a more holistic approach to suggesting a practical strategy for
promoting health and wellbeing in communities while working towards
developing safe and sustainable health-promoting living spaces.

Conclusion:Currently there is a paucity of information regarding access towater,
sanitation and health services, coupled with environmental pollution and poor
living conditions causing diseases affecting informal communities, furthermore
practical and viable changes to address these concerns are similarly lacking. To
ensure that healthier built environments are provided for children and adults,
transdisciplinary approaches between researchers and collaboration with,
communities within informal settlements and with policymakers to promote
health advocacy is essential.

KEYWORDS

public health, built environment, engineering, conceptual analysis, South Africa, urban

OPEN ACCESS

EDITED BY

Haoran Yang,
East China Normal University, China

REVIEWED BY

Paul Chelule,
Sefako Makgatho Health Sciences University,
South Africa
Shah Md Atiqul Haq,
Shahjalal University of Science and Technology,
Bangladesh
Adele Houghton,
Biositu, LLC, United States

*CORRESPONDENCE

Sean M. Patrick,
sean.patrick@up.ac.za

RECEIVED 29 August 2023
ACCEPTED 03 January 2024
PUBLISHED 15 January 2024

CITATION

Patrick SM, Hugo J, Sonnendecker P and
Shirinde J (2024), A conceptual analysis of the
public health-architecture nexus within rapidly
developing informal urban contexts.
Front. Environ. Sci. 12:1285352.
doi: 10.3389/fenvs.2024.1285352

COPYRIGHT

© 2024 Patrick, Hugo, Sonnendecker and
Shirinde. This is an open-access article
distributed under the terms of the Creative
Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is
permitted, provided the original author(s) and
the copyright owner(s) are credited and that the
original publication in this journal is cited, in
accordance with accepted academic practice.
No use, distribution or reproduction is
permitted which does not comply with these
terms.

Frontiers in Environmental Science frontiersin.org01

TYPE Conceptual Analysis
PUBLISHED 15 January 2024
DOI 10.3389/fenvs.2024.1285352

https://www.frontiersin.org/articles/10.3389/fenvs.2024.1285352/full
https://www.frontiersin.org/articles/10.3389/fenvs.2024.1285352/full
https://www.frontiersin.org/articles/10.3389/fenvs.2024.1285352/full
https://www.frontiersin.org/articles/10.3389/fenvs.2024.1285352/full
https://crossmark.crossref.org/dialog/?doi=10.3389/fenvs.2024.1285352&domain=pdf&date_stamp=2024-01-15
mailto:sean.patrick@up.ac.za
mailto:sean.patrick@up.ac.za
https://doi.org/10.3389/fenvs.2024.1285352
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org/journals/environmental-science#editorial-board
https://www.frontiersin.org/journals/environmental-science#editorial-board
https://doi.org/10.3389/fenvs.2024.1285352


Introduction

The United Nations Sustainable Development Goals (SDGs)
have an overarching goal of achieving health and wellbeing for all,
through integrated partnerships and trans-disciplinary
collaborations (Saxena et al., 2021). Establishing sustainable cities
(SDG 11) while ensuring innovation (SDG 9), access to water and
sanitation (SDG 6), and an environment free from chemical and
other pollutants (SDG 3), all form part of the SDG agenda (World
Health Organization, 2018). Given the complexity of environmental
and social determinants of health, inter-sectoral collaboration is
becoming vital to deal with public health issues (Hussain et al.,
2020). With the global rise in non-communicable diseases (IHME,
2018), we often neglect the important connection between health,
people and places. In as much as adequately structured housing can
offer shelter, physical spaces also have the potential to expose
individuals to pollutants, influence diseases of lifestyle and
inadvertently contribute to asthma and vulnerability to vector-
borne diseases (Arthur et al., 2017). This connection was
discussed in detail by Perdue et al. (2003) who explored the legal
framework for the pathways to advance the design of the built
environment to improve public health. This paper discusses a
proposed transdisciplinary approach to analyze the interaction
between the environment and users to determine their public
health vulnerability–specifically in informal contexts. In this
paper, transdisciplinary research is defined as a collaborative
effort across multiple fields to define problems and set goals,
integrating different disciplines and knowledge systems to
address complex socio-environmental issues with cooperative and
practical solutions (Kiatkoski et al., 2022).

Human choices can be influenced by the built environment,
which consequently adversely affects health and the global climate.
The varying density of populations across environments can
influence disease transmission dynamics. Infectious diseases are
caused by pathogenic microorganisms that can spread among
individuals and there are numerous strategies for prevention
(Salathé and Jones, 2010). These interventions often range from
infectious disease vaccinations to health promotion for living an
active lifestyle; including healthy food habits for individuals
suffering from chronic diseases (Pinter-Wollman et al., 2018).

The built environment can assist in disease prevention and
control by the type of building materials used and the way built
formal or informal structures are organized to promote or prevent
health risks. In the early 20th century, the hygienist agenda was one
of the modernism postulates (Borasi and Zardini, 2012; Schrank and
Ekici, 2016). During this period, tuberculosis was a major public
health concern and while assuming therapeutic and prevention,
modern architecture produced a detailed collection of spatial
typologies, including flat roofs, larger windows and patios, which
were open to air and were conducive to physical exercise (Campbell,
2012; Colomina, 2015). Environmental factors such as indoor air
quality, lighting quality and thermal comfort were regarded as vital
in designing approaches (Bluyssen, 2009). Following this modern
hygienist ideas for disease prevention, numerous sanitary methods
to designing the indoor climatic environment were introduced,
coupled with legal regulations that addressed potential adverse
health effects associated with building materials (Kjellstrom et al.,
2006). Pollutants originating from toxic substances in building

materials have been linked to various neurological, cognitive and
behavioral disorders and diseases like cancer (Evans, 2003).

It is noteworthy that the selection of building materials and
indoor surfaces of living spaces can influence the survival of
pathogens (Pinter-Wollman et al., 2018). In diseases such as
influenza and tuberculosis, a high population density drives the
transmission (Alirol et al., 2011), and recently reports have shown
that severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2) (McIntosh, 2022), relies on proximity and physical contact. Thus,
the built environment can be adapted to promote healthier
behaviors and potentially mitigate the risk of contracting a
disease (Perdue et al., 2003).

In informal settlements, unplanned urban expansion, results in
concerns regarding the lack of proper sanitation (Pieterse, 2011a).
This enables infectious diseases to spread and creates ideal breeding
environments for a wide range of disease vectors. However,
interventions such as improving housing conditions and
destruction of vector habitats, has been shown to be effective in
reducing infectious diseases in other peri-urban informal
settlements (Alirol et al., 2011).

As we move towards establishing sustainable cities (SDG 11),
access to water and sanitation (SDG 6), and an environment free
from chemical and other pollutants (SDG 3), are an integral part of
attaining health and wellbeing for all in an SDG era (World Health
Organization, 2018). In addition, in response to the expected climate
change driven water shortages and temperature increases in the
Southern African region (Davis et al., 2017), improving the adaptive
capacity of communities is vital to achieve tangible adaptation
results (SDG13) (O’Brien, 2018). This conceptual analysis aims to
highlight the need for a transdisciplinary approach to investigating
the interaction between informal urban living spaces, environmental
and social determinants of health and further propose a conceptual
framework that incorporates tools and strategies to improve health
and wellbeing.

Urbanization and social determinants
of health

Urban communities are often challenged with air and water
pollution and environmental degradation, while rural communities
are challenged with issues related to agrochemicals, hygiene and
sanitation, (Kuddus et al., 2020). Within a rapidly urbanizing world,
Africa is currently urbanizing at the fastest pace globally (United
Nations, 2019). Historically urbanization is associated with
improved living standards, industrial and economic growth,
unfortunately this has not been the case in Southern African
urbanization (Tawodzera, 2012). This has resulted in the
development of informal urban conditions, often alongside
formal urban settlements. Informal settlements are typically
defined as unplanned, autonomously built developments with
little to no regulatory compliance and often developed with no
tenure or landownership (Satterthwaite et al., 2020). Globally about
a third of the urban populations resides in informally built urban
settlements (Tesha, 2020), notably, 64% of African cities are
informal, and many of them represent some form health or
wellbeing deficiency due to overcrowding, poor building stock,
insecure tenure and no access to water and sanitation (Pieterse,

Frontiers in Environmental Science frontiersin.org02

Patrick et al. 10.3389/fenvs.2024.1285352

https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2024.1285352


2011a). In South Africa extent of informality is contested with the
latest census results reporting 8.1% of all dwellings being informal,
while the Gauteng City Region Observatory reports it 13.4% (Götz
et al., 2023). While the reports are showing a downward trend, the
prolific development of informal settlements throughout the urban
centers in South Africa are difficult to monitor, as these settlements
often develop on vulnerable, undevelopable land and hidden from
plain sight (Dovey and King, 2011), as a result these communities
are typically marginalized and under-represented.

Contrary to the general sentiment, Pieterse (2011a) argues that
our current macro-economic developmental models will not be able
to replace the existing informal conditions in Africa as envisioned by
many, as this form of development is precipitated by increasing
inequality, slow economic growth with limited tangible increase in
GPD per capita, and a growing infrastructure deficit in most African
metropoles. Resultantly, informality can in all probability be
accepted as a perpetual condition within Southern African cities
(Pieterse, 2019).

A review by Okyere and Kita (2015), highlights the fact that
informality does not represent complete negative conditions, as
informality presents a high level of adaptive capacity to adjust
ones’ environment. Furthermore, Okyere and Kita (2015)
highlights the inter-relation of complexity surrounding formal
and informal urbanization processes taking place concurrently
and argues therefore for an alternative reading of the informal city.

Importantly, informality is vulnerable to major impacts such as
climate change which currently, and in future, indiscriminately
affect humans and natural systems (IPCC, 2022). While
numerous sectors and regions are especially sensitive to the
impacts of climate change, cities with their associated higher
populations and limited adaptive capacities are increasingly
vulnerable climate change driven hazards (Romero-Lankao and
Dodman, 2011). Le Roux et al. (2019) profiled several South
African communities and identify informal underserviced
settlements being particularly sensitive and exposed to externally
driven climate change hazards. Le Roux et al. (2019) further notes
that the outcome of these service delivery deficits and inadequate
living conditions often lead to complex physical and social discord.
As noted by Hugo and Plessis (2019) these exposures and
sensitivities are not only driven by externally driven hazards, but
also further intensified through internal processes of city-making,
these include the spatial and material condition of these cities. To
understand the exposures and sensitivities of inhabitants in informal
settlements, inquiries into the physical context as well as the lived
experience of users are needed. This calls for a ground-level
understanding of the context and place (Hugo and Plessis, 2019).

To date there is limited research collecting empirical data on
public health and the built environment’s interaction in informal
settings. This is important as Pieterse (2011a) argues that informality
as a developmental driver is set to continue in many African cities. As
noted by Osuteye et al. (2017) there are still limited data on the risks
and losses associated with informal settlements in the Sub-Saharan
context. This is echoed in the work by Pieterse (2011a) arguing that
macro analysis processes still ignore the existing lived experiences,
access to healthcare and empirical conditions within informal
conditions. If we are to capacitate local leverage opportunities and
actors within these contexts, then an improved understanding of these
informal contexts is needed.

Wellbeing as a complex science and
holistic concept

Informal settlements, similar to cities, can be considered as
complex adaptive systems (CAS) with specific structure and patterns
of use that manifest as social-ecological systems (SES) (Nel et al.,
2018). While these spaces may seem unplanned and unstructured, it
is important to recognize our own limited understanding of these
spaces, and rather consider these as uncharted territories (Dovey,
2015). Resultantly, it is important to acknowledge that informality is
a more complex structured organization of place-making and user
intent, notably as Okyere and Kita (2015) argue informal settlements
are never completely informal, but rather the integration of both
formal and informal processes. As cities, particularly informal
settlements, are continually changing and shifting considering
these as CAS assists researchers and practitioners to understand
emergence and self-organization evident in these spaces (Siegenfeld
and Bar-Yam, 2020). As these systems are highly complex and
difficult to describe, focusing on actors, drivers and their
relationships allows one to consider changes, document patterns
of place, identify leverage points, and feedback loops (Nel et al.,
2018). Ultimately, how these actors and drivers interact affects
health outcomes of a community.

To address this complexity, there needs to be acknowledgment
of the risks of using a singular reductionist approach, but rather
include several disciplines to develop amore complex understanding
of users and their environment as tangible and intangible actors and
the relationship between them (Siegenfeld and Bar-Yam, 2020). This
calls for, a holistic approach aimed at bringing better health to
people (Freeman, 2005), however, there has been a paucity regarding
how approaches to holistic health promote health and impact public
health (Michaelson et al., 2018). While the intention of the UNSDGs
is to ensure health and wellbeing for all by following a multi-faceted
approach (Lueddeke, 2015), in the context of informal settlements,
wellbeing is a complex consideration that addresses both the
physical (tangible) factors and the psychological (intangible)
aspects, that must be understood both within individual attitudes
and along collective (communal) dimensions (Wallace et al., 2021).
The built environment, therefore, play a critical role on people’s lives
and livelihoods and need to respond to SES to impact health as well
as wellbeing. To make such a shift, transdisciplinary approaches are
required to understand various actors and their relationships in
informal built environments to impact individual’s physical and
mental health and their wellbeing (Cassidy, 2021).

Built environment as health determinant

A number of formal and regulatory mechanisms have been
developed in the built environment to ensure safer living conditions.
Sub-Saharan Africa faces challenges updating outdated building
regulations, several rooted in colonial times and ill-suited for
local conditions (Walls and Viljoen, 2016). These regulations are
often misaligned with the unique local environmental and socio-
economic conditions (World Bank, 2023). Efforts to incorporate
standards such as the Eurocodes are fraught with complexity and
highlight the necessity for more simplified directives tailored to
prevalent small-scale constructions (Walls and Viljoen, 2016). The
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rapid pace of urban development precipitates the emergence of
construction on sites susceptible to environmental hazards, notably
flooding (Abdrabo et al., 2022). The built environment is shaped by
five legal avenues: environmental regulation to cut pollution, zoning
laws to segregate land uses, building codes ensuring structure safety,
taxation to influence behaviour, and public spending on beneficial
projects (Perdue et al., 2003). These mechanisms, varying by
location, include local and regional pollution controls, zoning
ordinances for land-use and development, building codes for
indoor safety, and laws to ensure inclusive infrastructure. While
laws provide the framework, effective implementation and
enforcement are key to real progress (World Bank, 2023).

Yet informal, auto-constructed settlements do not typically
follow these regulatory guides resulting poor living environments
hampered with multiple environmental risks (Satterthwaite et al.,
2020). With the increase in informal settlements in our urban
environments, there is a need for alternative methods to
understand and guide the development of these emergent self-
directed settlements (Georgiadou and Loggia, 2021). Additionally,
there are emerging risks from climate change that can be related to
sustainable development, which include challenges to land and
water management, the increase in emerging contaminants,
adverse effects on human health, degradation of arable land,
negative impacts for small-scale subsistence farmers, increasing
risk of food insecurity and a major threat to rural livelihoods
(Markkanen and Anger-Kraavi, 2019; Morton et al., 2019).

There are several human impacts that threaten the health of
South Africa’s freshwater resources. It is essential that we investigate
these threats and initiate regulations to protect them, make
improvements and maintain existing sanitary infrastructure, and
improve the capacity of local, regional and national government to
address these issues. This will be especially applicable for poor,
informal urban communities, similarly to rural communities, who in
numerous cases have limited access to potable water and are reliant
on water from contaminated rivers and freshwater impoundments
(Dos Santos et al., 2017).

With the current burden of disease, deteriorating state of aquatic
pollution and the fragile social, political and financial conditions,
vulnerable communities with poor living conditions and housing are
most at risk (IHME, 2018; Watts et al., 2018). In addition to being
under-serviced, these communities are also often under resourced to
provide adequate shelter for themselves. As South Africa is already
experiencing above global average temperature increases (Fitchett,
2021), these climatic changes coupled with inadequate urban and built
conditions are likely to increase the heat stress of these already
vulnerable communities (Bek et al., 2018), resulting in increased
mortality and morbidity in vulnerable communities (Kovats and
Hajat, 2008; Tan et al., 2010). In addition to heat stress, increased
temperatures may lead to increases in cardiovascular and
cerebrovascular risks as well as increase exposure to EDC
associated with choice of building materials. The associated risks
and how communities respond to these impacts, require investigation.

Social determinants of health interface

The social determinants of health (SDH) are acknowledged as
indicators of health and wellbeing. The World Health Organization

(WHO) has defined SDH as circumstances in which individuals are
born, grow, work, live, and age, and encompasses a broader group of
factors and structures which shape and individual’s daily life
conditions. These factors and structures span development
agendas, social policies and norms, and economic and political
systems (Andermann and Collaboration, 2016). The established
the Commission on SDH in 1998 and recommended
interventions and policies related to structural determinants
(education and welfare), individual social status (ethnicity,
gender, social cohesion), and intermediary factors (lifestyle, living
and working situations) (World Health Organization, 2011). The
SDH that are relevant to communicable and non-communicable
disease alike and they are mostly responsible for health inequities.
Major determinants of health include, poverty, housing conditions,
gender inequities, unemployment, environmental conditions, access
to health services and determinants associated with migration and
urbanization (Scott et al., 2017). In addition, SDH also relate to
factors including education, access to healthcare, employment,
socioeconomics, physical environment and social support
structures. To reduce the gap in health and healthcare inequities,
it has become vital to address the SDH (Scott et al., 2017).

Access to healthcare as a determinant
of health

Healthcare services (primary, secondary, tertiary care) are also
considered as SDH. Inequities linked to access to healthcare
pertaining to certain population groups include 1) the absence of
healthcare providers who are culturally sensitive; 2) language or
communication barriers; 3) area of origin of an individual 4)
duration of stay in the area; and 5) healthcare services
expectation prior and post migration (Hannah and Lê, 2012).
People who live in informal settlements may find themselves
having difficulty in accessing healthcare services. For woman,
their socio-demographic and cultural shape their access to
healthcare services. A study conducted in an informal settlement
in Tshwane, South Africa, explored the experiences of healthcare
providers and clients regarding the provision of reproductive health
services including the prevention of HIV and AIDS. The findings
show that females residing in informal settlements were aware that
the PHC setting was unable provide adequate reproductive
healthcare and was unable to meet their requirements (Mataboge
et al., 2016).

High healthcare costs and income loss can be detrimental to
poor individuals, who may not be able to return to their former
economic situation quickly about repeated bouts of illness. Thus, it
has become apparent that there should be investments in health,
which is acknowledged to be an important means of economic
development. Furthermore, in developing countries, and for the
poorer residents, these investments will be essential to reduce
poverty and improve their quality of life. Ensuring that
individuals have adequate access to healthcare contributes to
sustainable development by increasing education, labor and
investment outputs. Although health is considered a basic right,
it is essential that poorer individuals, especially in informal
settlements benefit from supportive economic policies and
health-focused sustainable development agendas that are geared
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to reduce the double burden of poverty and poor health (Murray,
2006). These environments pose a potential health threat to the
urban poor; with poor sanitation contributing to the spread of
infections, and a higher incidence of conditions such as asthma
(Weimann and Oni, 2019). These environmental determinants of
health have the potential to increase infectious and non-
communicable conditions (NCDs), increasing the burden on an
already stressed health system (Budreviciute et al., 2020).

Environmental determinants of health

Synthetic, chemically treated and often processed material are
frequently used in the built environment which has the potential to
adversely affect health. These potentially harmful chemicals may
leach into the ambient air and are undetectable. Informal
settlements are typically representing poor housing quality with
limited services and infrastructure, extreme occupant and building
densities, and limited adaptive capacity due to the poor economic
status of the inhabitants, this leaves these communities vulnerable to
climate change driven impacts (Pieterse, 2011b). However, there
have been limited reports of associations between weather, climate
and health in these populations, which places constrains on disaster
risk mitigation, planning and reduction (Scovronick et al., 2015).

Vectors

Different risk factors in the urban environment may include
inadequate housing, which contributes to increases in rodent and
vector diseases. The spread of these vectors can be intricately linked
to poor water supply, and inadequate sanitation and waste
management processes, which create an enabling environment
for vectors to thrive and infectious diseases to spread
(Himsworth et al., 2013). In informal settlements, residents often
live in close proximity and in high density, which creates the
potential for hotspots that enable infectious diseases, such as
respiratory viruses to spread easily. Knowledge sharing is vital to
ensure that correct information about infectious disease prevention
and control are essential in urban informal settlements, as these can
be tools to aid the residents be resilient to infectious diseases
outbreaks and could reduce some of the burden on the
healthcare system. Additionally, local healthcare facilities can
benefit from these tools and improve testing and treatment of
often late or misdiagnosed infectious diseases, due to limited
knowledge and inadequate health literacy (Dodson et al., 2015).

Emerging or re-emerging
infectious diseases

Urbanization has the potential to contribute to the emergence or
re-emergence of infectious diseases. This can be due to ecosystem
degradation, agriculture intensification, and increased opportunities
for the human-animal interactions, particularly, domestic reservoir
species, such as rodents (Hassell et al., 2017). With high population
density, poor housing and sanitation infrastructure, informal urban
settlements have been associated with increased risks of contracting

infectious diseases (Neiderud, 2015). However, it should be noted
that not all urban, and informal urban settles are similar, thus there
may be a wide range of risk factors to consider within the region or
area. (Boyce et al., 2019). One example would be environmental
risks. These are exposures which will be categorical in nature and
would indicate household access to adequate sanitation or water,
while other factors may vary across the population, such as outdoor
air pollution.

Water and sanitation

While the inadequate infrastructure in the urban informal
settlements can be a potential barrier to improving living
conditions, there exists the opportunity for initiating
interventions targeted at providing safe and clean water, with
improved sanitation facilities, that can vastly improve health and
wellbeing. Health and wellbeing strategies which encompass
accessibility to basic services (energy, water and sanitation) for
the poor, especially residents in informal settlements, is of local
and global concern and forms part of the United Nations Sustainable
Development Goals (SDGs) (Morton et al., 2019). There are two
specific SDG goals and associated targets aimed at improving access
to basic services. More specifically SDG 6 aims to ensure equitable
and universal access to water and sanitation, while SDG 7 aims to
address access to affordable, reliable and sustainable energy for all
individuals (Fourie, 2018). As previously noted, informal
settlements are severely lacking in terms of SDG6 and SDG 7,
and this decreases a community’s ability to be resilient to climate-
sensitive health risks. This is evident as a recent study found that
residents in South African informal settlements had low satisfaction
levels regarding sanitation provision, waste management and supply
of electricity (Mutyambizi et al., 2020).

Documenting disease dynamics in
informal settings

The current urban informal settings are stimulating
conversations in field of public health to reconsider the complex
health dynamics in cities. Coupled with the increase density of poor
and vulnerable individuals, these complex health dynamics pose an
imperative community health challenge. Urban informal
settlements pose everyday health risks and have considerable
increasing negative impacts on the health and wellbeing.
Residents in these informal settlements face daily health risks
associated with overcrowded homes, inadequate sanitation and
limited to no access to clean water (Zerbo et al., 2020). While
adhering to the principles of disease prevention and control, disease
dynamics in informal settlements pose a challenge. Care should be
taken to ensure preventative measures are inclusive of individuals
facing health risks within today’s informal urban environments
(Weimann and Oni, 2019). The health and wellbeing of
individuals living in informal settlements has been highlighted in
the SDG agenda. Several countries are striving to address
operational and transitional determinants of inadequate
healthcare provision and basic services in informal settings.
When viewed through the “determinants of health” lens, multi-
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level interventions are needed so that issues of inequity and unequal
distribution of health services to the urban poor are redressed (David
et al., 2007).

Exposure to infectious diseases, coupled with limited access to
clean water, proper sanitation and over-crowding leads to physical
and intellectual growth impedance, posing a major public health
threat. Factors including migration, density, adequate water and
sanitation can enable pathogen transmission and amend vector
dynamics. Consequently, social factors, such socioeconomic
status, which drives health inequality influences infectious disease
epidemiology in urban areas and needs to be addressed in any
sustainable development approaches (Alirol et al., 2011). Recently,
the mandatory practices of social distancing and proper hand
washing etiquette in these urban informal settlements has been
debated, as it has become implausible to adhere to these regulations
with overcrowding, limited to no access to basic services, such as
water and waste removal (Teare et al., 2020). There needs to be a
comprehensive discussion regarding feasible practices in these
resource constrained environments as we move towards
establishing inclusivity in health and wellbeing strategies.

Built environment-health nexus

The built environment is a significant contributor to public
health and climate change. In urban settings, environmental and
human health can be affected by access to transportation services,
use of land and infrastructure. Thus, the built environment and
public health fields collaborate to design cities that are sustainable,
inclusive and promote positive health outcomes, which align to SDG
11. Collaboration will address factors such as energy consumption,
optimizing human health and sustainable material selection, which
will reduce unintended exposures. The importance of these factors is
addressed in detail by Rider (2020). Additionally, the external
environment is categorized into three sectors: built environment
(spaces where one lives, works, and play), natural environment
(spanning air, water and land), and social (including socio-
demographic, economic, and political factors) (Juarez et al.,
2020). Information on environmental interaction with public
health spaces is a valuable resource that can be used to design
and implement community disease control initiative by local health
officials (NRCIM, 2013). The need for accurate climatic and
environmental data capturing within these living spaces is
evident and would add significant value to a ground-level
community engagement program. This would enable a direct
coupling between a person’s sense of wellbeing and their living
environment and surroundings. Thermal comfort levels can also
provide insight into the effect of construction methods andmaterials
within these living spaces (Adunola and Ajibola, 2016).

A low-key climatic and environmental monitoring system is
required for autonomous and unobtrusive data capturing within
the indoor living environment of the inhabitants within these
informal settlements (Williams et al., 2019). The development of
such a monitoring system will provide the involved members with a
better understanding of the living environments and challenges faced
by communities who live in these settlements and may enhance
further community engagement and activities. Local development of a
low-key climatic and environmental monitoring system also

introduces opportunities for engineering students to participate in
product development, as evidenced in similar, albeit large scale, smart
environmental monitoring and assessment technologies (Trevathan
and Johnstone, 2018). Small-scale product development and
entrepreneurial activities are crucial to upskilling and empowering
of young engineers, introduces the possibility of small business
opportunities, and create transdisciplinary studies that can involve
training of students from other disciplines.

Summary

The Public Health - Built Environment Nexus offers a
comprehensive understanding of the intricate interplay between
factors that shape the health and wellbeing of individuals and
communities. This conceptual framework (Figure 1), with inter
and intra linkages, provides a holistic approach to addressing
health challenges and aligns closely with the United Nations’
Sustainable Development Goals (SDGs).

Interlinkages

Environmental Health emphasizes the significance of both
natural and man-made elements that impact health. It advocates
for proactive measures such as the Precautionary Principle and
Health Impact Assessment (HIA) (Green et al., 2021). The emphasis
on proactive health measures and understanding environmental
impacts aligns with SDG 3 (Good Health and Wellbeing) and SDG
13 (Climate Action). The Social Determinants of Health underscores
the broader societal structures, from economic conditions to
educational opportunities, which influence health outcomes.
Addressing these determinants is crucial for achieving SDG 1
(No Poverty), SDG 4 (Quality Education), and SDG 10 (Reduced
Inequality). Principles of Green Building Standards (Agbajor and
Mewomo, 2022) New Urbanism (Trudeau, 2013) are central to the
built environment, encompassing our physical surroundings and
infrastructures, plays a pivotal role in shaping health behaviors and
outcomes. These principles resonate with SDG 11 (Sustainable Cities
and Communities) and SDG 12 (Responsible Consumption and
Production). Engineering brings in innovative philosophies like
Cradle-to-Cradle Design (Toxopeus et al., 2015) and Biomimicry
(Jamei and Vrcelj, 2021), emphasizing regenerative and efficient
designs inspired by nature. Such sustainable engineering solutions
contribute to SDG 9 (Industry, Innovation, and Infrastructure) and
SDG 12 (Responsible Consumption and Production).

Intra-linkages

Within each of these primary factors, there are intricate
connections. For instance, within Environmental Health, the
relationship between natural and man-made factors and their
subsequent impact on health is evident. The Precautionary
Principle (Rechnitzer, 2022), which suggests taking preventive
action in the face of uncertainty, is closely tied to the Health
Impact Assessment, a tool used to evaluate the potential health
effects of a project or policy. Similarly, within the Social
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Determinants of Health, economic conditions directly influence
educational opportunities. A thriving economy can lead to better
funding for schools and more educational opportunities for
residents, which in turn can lead to better health outcomes. In

the Built Environment, the principles of New Urbanism, which
promote pedestrian-friendly and environmentally sustainable urban
designs, are intricately linked with Green Building Standards. Both
aim to create environments that are conducive to health and

FIGURE 1
Conceptualizing the inter and intra linkages between the Public Health and Built Environment Nexus.
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sustainability. Lastly, within Engineering, the Cradle-to-Cradle
Design philosophy, which emphasizes creating products that can
be fully recycled or upcycled, is intrinsically linked to Biomimicry,
where designs are inspired by nature’s time-tested patterns and
strategies.

Recommendations

The Public Health - Built Environment Nexus framework, with
its intricate inter and intra linkages, provides a roadmap for
understanding and addressing the multifaceted challenges related
to health and sustainability. By aligning this framework with the
SDGs, we can work towards a more holistic, integrated, and
sustainable approach to public health and urban development.

The recommended roles and responsibilities for each disciple
are: Public Health: Evaluate health outcomes in informal
settlements, conduct Health Impact Assessments (HIA) for new
projects, uphold the Precautionary Principle to avoid health risks,
tackle Social Determinants of Health such as economic and
educational disparities, and tailor public health initiatives to the
unique needs of these communities. Built Environment: Design safe,
affordable, and health-promoting housing; incorporate New
Urbanism for walkable, mixed-use communities; adopt Green
Building Standards for environmental sustainability; partner with
engineers to create flexible housing designs for the evolving needs of
informal settlements. Engineering: Employ Cradle-to-Cradle Design
for sustainable material use; leverage Biomimicry for efficient,
nature-inspired solutions; construct essential public health
infrastructure like water and waste systems; innovate in
providing affordable, sustainable energy for informal settlements.

To address these transdisciplinary challenges, the recommended
community engagement activities are: Public Health: Undertake
community health assessments, empower local health workers for
credibility, provide culturally appropriate health education, and
collaborate with community leaders on health initiatives. Built
Environment: Co-create housing with residents to ensure cultural
appropriateness, hold educational workshops on sustainable living,
involve the community in building and upkeep to ensure long-term
sustainability, and solicit feedback on designs to ensure they meet
community needs. Engineering: Consult the community on

infrastructure needs, employ local workers for construction
projects to enhance skills and provide jobs, conduct training for
infrastructure maintenance, and partner with local businesses to
create maintainable, community-based solutions.
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