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ABSTRACT

Introduction

Oral health continues to be a neglected public health
challenge, and is often perceived as a privilege rather
than a fundamental right for most of the population.
Sustainable Development Goals (SDG) create a foundation
for a sustainable future for all, encompassing various fields,
including the role of oral health in the human population.
Dental research and education are crucial in undertaking
challenges associated with promoting a sustainable future
for the South African population. This effort requires support
by interdisciplinary collaboration with relevant stakeholders
across disciplines. Higher education institutions, such as the
Faculty of Dentistry at the University of the Western Cape
play a pivotal role in advancing SDG research by fostering
innovation, cultivating interdisciplinary collaboration, and
equipping future professionals with the knowledge and skills
necessary to address complex sustainability challenges,
ultimately contributing to improved oral health outcomes
and overall well-being for the South African population.

Aim and Objective

The aim of the project was to identify opportunities for
interdisciplinary research at a dental school to further
sustainable development goals.

Design
A quantitative approach was used. A retrospective records-
based study was conducted.

Methods
Al DHET approved publications from the Faculty of
Dentistry, UWC for the period 2013-2023 were analysed.
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The quantitative data generated through the SDG mapper
were tabulated and visualized using simple bar charts and
graphs. These visual tools facilitated a comparison between
the research output’s alignment with the SDG framework
and South Africa’s Decadal Plan, providing insights into
both global and national contributions to sustainable
development. Key performance indicators (KPIs) were also
developed to measure the extent of the research’s alignment
with the SDGs.

Results

The analysis reveals that research conducted at the Faculty
of Dentistry, UWC contributes to the following SDGs: SDG 3
(Goodhealthand Well-being), SDG 4 (Quality Education),SDG
9 (Industry, Innovation and Infrastructure),SDG,16 (Peace,
justice and strong institutions).

Conclusions

Although the research was linked to a range of SDG goals,
the research was conducted by Dentistry staff and so, it
suggests that there is opportunity to develop multidisciplinary
research. Mechanisms which allow for collaboration across
disciplines should be explored.

Keywords
Sustainable Development Goals (SDGs), Oral Health,
Interdisciplinary Research, Dental Education, Innovation in
Dentistry.

INTRODUCTION

It is estimated that 3.5 bilion people suffer from oral
diseases globally. These oral diseases including dental
caries, periodontal disorders, edentulism, and cancer
of the lips and oral cavity cause the greatest burden of
oral diseases.! In 2021, the approval of the World Health
Organisation (WHO) resolution on oral health signified the
global recognition of the importance of the role of oral
health as a noncommunicable disease and the shift from a
traditional curative approach to a more preventive approach.
Oral diseases have been shown ‘to disproportionately affect
the poor, vulnerable, and/or marginalised’ communities.
The subsequent Global strategy and action plan on oral
health 2023-2030 detail the principles necessary for the
integration of oral health into noncommunicable diseases
and universal health care packages.?

Oral diseases are affected by the social determinants
of health including access to safe water, hygiene, and
sanitation. Similarly, strategies employed by industries such
as sugar and tobacco products may affect the choices
made by consumers which may affect their health.?



100 > RESEARC

The Sustainable Development Goals are a set of 17 global
goals established by the United Nations in 2015, aimed
at addressing the world’s most pressing challenges by
2030. These goals encompass a broad range of social,
economic, and environmental issues, including poverty,
hunger, health, education, gender equality, clean water,
and climate action, among others. The SDGs promote a
holistic approach to sustainable development, emphasizing
the interconnectedness of global challenges and the need
for collaborative action across all sectors of society. By
encouraging countries and organizations to work towards
these common objectives, the SDGs strive to create a more
equitable, healthy, and sustainable world for current and
future generations.

SDG Goal 3 focuses on health, ensures healthy lives and
promotes well-being for all across all ages.® Although oral
health is not specifically mentioned in the 13 indicators of
SDGS, it offers oral health an opportunity to align to global
health.major problems remain all over the planet, most
notably among underprivileged communities of low- and
middle-income countries but also in high-income countries.
Furthermore, essential oral health care has been a privilege,
instead of a right, for most individuals. The release of the
Lancet issue on oral health in July 2019 built up some
momentum and put oral conditions and dental services in
the limelight. Yet, much work is still needed to bridge the gap
between dental research and global health and get oral health
recognized as a population health priority worldwide. Using
the framework proposed by Shiffman, we argue that a global
health network for oral health must be harnessed to influence
global health policy and drive health system reform. We have
identified challenges around 4 key areas (problem definition,
positioning, coalition building, and governance The World
Health Organisation (WHO) recommended Dentistry include
a unified national plan, a single coordination mechanism, and
a comprehensive Monitoring and Evaluation framework for
implementing the SDG agenda. In addition, the promotion
of inter-sectoral cooperation and convergence at all levels is
recommended.®

Interdisciplinary research in dentistry presents a significant
opportunity to advance SDGs, particularly in the domains
of health, education, and innovation. Dentistry, by its
nature, intersects with public health, biology, materials
science, engineering, and social sciences , thereby creating
opportunities for collaborative efforts aimed at achieving
SDGs. 7 For instance, integrating dentistry with public
health initiatives can promote SDG 3 (Good Health and
Well-being) by addressing oral health disparities, which are
often linked to broader social determinants of health.®
Partnerships with materials science and engineering can
lead to the development of sustainable dental materials
and practices, contributing to SDG 12 (Responsible
Consumption and Production). Additionally, interdisciplinary
research can enhance dental education, aligning with SDG
4 (Quality Education) by incorporating various perspectives
and knowledge bases, with the aim to prepare future dental
graduates to tackle global challenges.

With the explosion and rapid uptake and development
of digital dentistry, Artificial Intelligence (Al) and the use
of technology to enhance dental education creates an
opportunity to impact SDG 9 which focuses on Industry,
innovation and infrastructure. Therefore, the integration of
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interdisciplinary research in dentistry is crucial for making
substantial progress towards multiple SDGs, leveraging the
unique contributions of various scientific disciplines to create
holistic and sustainable solutions.

In response to these recommendations, dental research and
education are crucial in undertaking challenges associated
with promoting a sustainable future for the South African
population. This effort requires support by interdisciplinary
collaboration with relevant stakeholders across disciplines.
Dental professionals must strive to partner with others
outside the profession while recognising the contributions
they can make even to the provision of dental services
and care.® Oral health continues to be a neglected health
challenge, and is often perceived as a privilege rather than
a fundamental right for most of the population. A suggested
holistic approach could help to reinvigorate both policy-level
and societal discussions about social impacts on oral health
and hence human health and well-being.®'° Higher education
institutions, such as the Faculty of Dentistry at UWC, play
a pivotal role in advancing SDG research by fostering
innovation, cultivating interdisciplinary collaboration, and
equipping future professionals with the knowledge and skills
necessary to address complex sustainability challenges,
ultimately contributing to improved oral health outcomes and
overall well-being for the South African population.

AIM

The aim of the project was to identify opportunities for
interdisciplinary research at a dental school to further
sustainable development goals.

OBJECTIVES

e To identify the alignment of oral health research conducted
at the Faculty of Dentistry, University of the Western Cape
(UWCQ) with the SDGs

e To explore the potential for interdisciplinary research in the
field of dentistry to contribute to the achievement of the
SDGs.

e To evaluate the extent to which UWC’s dental research
can address global health challenges, particularly in under-
resourced regions such as South Africa, through the
application of innovative and sustainable practices.

METHODOLOGY

This study undertook a comprehensive analysis of research
outputs from the Faculty of Dentistry at the University of the
Western Cape (UWC) over a ten-year period (2013-2023).
The study formed part of a larger study approved by the
Humanities and Social Science Research Ethics Committee
of the University of the Western Cape (HS22/10/14). The
primary data source consisted of all Department of Higher
Education and Training (DHET)-approved publications
uploaded to UWC’s Converis research platform during this
timeframe.

The quantitative data generated through the SDG mapper
were tabulated and visualized using simple bar charts and
graphs. These visual tools facilitated a comparison between
the research output’s alignment with the SDG framework
and South Africa’s Decadal Plan, providing insights into
both global and national contributions to sustainable
development. Key performance indicators (KPIs) were also
developed to measure the extent of the research’s alignment
with the SDGs.
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Validation

To ensure the validity of the findings, a peer review process
was conducted with experts in the fields of public health,
materials science, and dental education. Their feedback was
used to refine the analysis and ensure the accuracy of the
SDG alignment categorization. Additionally, the methodology
and results were cross-verified with UWC’s internal research
committees to confirm that the data accurately reflected the
institution’s research output. By employing this methodology,
the study offers a comprehensive understanding of how
UWC’s dental research aligns with global sustainability
initiatives, providing a roadmap for future research efforts
aimed at achieving the SDGs.

Categorisation and Processing Methodology/Overview
The method of categorisation and processing was done
using a hybrid qualitative and quantitative approach to
evaluate and rank the research projects according to their
relevance to the various SDGs. A process of categorisation
and evaluation was followed, which included data
compilation, relevance ranking, scoring, sorting and results,
and percentage composition. Each of the respective points
will be briefly outlined.

Data Compilation

A draft list of research papers was compiled for the years
20183 to 2023 representing a total of 685 papers. The draft
list was split into separate lists for each year and each
record was assigned a project identity number for tracking
and included information relating to the year, authors and
project title. Following this, the lists were checked for
correct categorisation by author and year, and duplicate
values were removed. This resulted in a final total of 617
papers requiring further processing.

Relevance Ranking

The papers for each year were ranked qualitatively using an
evaluation matrix to score their topic for a level of relevance
to each of the 17 SDGs. Two researchers (YM & KP) were
responsible for the initial ranking and a third researcher
(RA) was consulted when there was disagreement or clarity
needed. A relevance score was given based on each
research paper’s topic, as follows: O (not relevant); 1 (slightly
relevant); 2 (moderately relevant); 3 (relevant); 4 (highly
relevant); 5 (extremely relevant). These scoring values were
chosen as they were in line with SDG evaluation scores
used by other SDG research evaluation tools.” Once each
of the respective years ranking scores were completed, the
data was compiled and tabulated to create a combined list
showing the results for all 617 papers.

Scoring

For each of the 17 SDGs the scores per SDG were added
up and an average score, per SDG column, was calculated
as the total value of the scores divided by the number of
results in the column. For ease of further processing, and
to remain relatable to the initial assessment scores, the
average scores were then rounded to the nearest whole
number. The same process was followed to calculate each
of the respective years’ results.

Sorting and Results

The average rounded scores were sorted from highest to
lowest, showing the highest scoring SDGs at the top of the
list with lowest scoring SDGs at the bottom. Results that
had a final total of O, for a particular SDG, were ignored. The
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results were also colour-coded by a final relevance score
represented as red (5), pink (4), orange (3), yellow (2) green
(1) and grey (0) to aid in the visual identification of their level
of importance. The rounded average scores were used to
display the results graphically, in the form of radar graphs,
representing the visual weighting for the final ranked results;
both in terms of the 17 SDGs and the SDG pillars. For
the SDG pillars, the results were determined by assessing
those SDGs that scored highest (maximum value) for each
of the respective groupings pertaining to social (SDG 2, 3,
4,5, 6, 8, 12, 17, 18), economic (SDG 9, 10, 11, 13) and
environmental (SDG 7, 14, 15, 16) factors; as done in similar
SDG evaluation tools.'" The same process was followed to
sort and display each of the respective years’ results.

Percentage Composition

For additional insight into the ranked results, each results
score was broken down further into a percentage matrix
showing the weighting related to the percentage makeup
of the various scores in determining the final value. This
was calculated by counting the total number of times a
relevance score was captured, ranging from O to 5, and
then dividing each relevance score’s count by the total
number of assessed project records. This number was then
multiplied by 100, to convert it to a percentage value, and
rounded to 2 decimal places. The total percentage values
were then added across all scored relevance values, to
ensure they added up to 100%, as a check for correctness.
Each year’s records count was also cross-checked against
the total of the overall added totals. This was done to
ensure the correct number of filled totals corresponded to
the total number of assessed records; as a further check
for correctness. These calculations were done for each of
the 17 SDGs. The results were then plotted as a matrix and
colour-coded, from dark red (highest) to white (lowest), to
visually display the highest to lowest values. The same was
done for each of the separate years’ results.

Results

The analysis of research conducted by the Faculty of
Dentistry at the University of the Western Cape (UWC)
between 2013 and 2023 reveals significant alignment with
several SDGs. Figure 1 illustrates the alignment scores
between UWC Dentistry’s research priorities and the SDG'’s.

The analysis reveals that the majority of UWC’s dental
research is aligned with SDG 3, focusing on improving
public health outcomes (Figures: 1a, 1b). The Rounded
Average for SDG 3 is 4, indicating a significant emphasis
on addressing health disparities, improving access to
dental care, and integrating oral health into broader public
health frameworks. There is a strong alignment with SDG 4,
particularly in dental education. UWC'’s contribution to SDG
4 highlights efforts to integrate sustainability principles into
dental training, preparing students to tackle global health
challenges through preventive care and addressing health
inequities. The Rounded Average score for SDG 4 is 3,
reflecting substantial contributions in this area.

The university’s research in this area shows contributions
to SDG 9, emphasizing innovations in dental technologies
such as digital dentistry and Al. These technologies improve
clinical efficiency and expand access to care, particularly
in underserved regions. The Rounded Average score for
SDG 9 is 2, indicating a moderate but important focus on
advancing healthcare infrastructure.
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Figure 1: Average alignments of Dentistry,UWC research projects with SDGs

DISCUSSION

Dentistry naturally intersects with public health, biology,
materials science, and engineering, opening avenues for
integrating oral health into larger sustainability goals. ¢ Oral
health research aligns with SDG 3 by addressing social
determinants of health, such as access to care and the
prevention of oral diseases, which disproportionately affect
marginalized populations.® For example, innovations in
preventive care and community-based interventions can
directly reduce the burden of oral diseases in underserved
communities, thereby supporting healthier populations and
reducing healthcare costs.

Advances in dental materials and technologies contribute
to SDG 12 (Responsible Consumption and Production)
by promoting environmentally sustainable practices. The
development of new materials and minimally invasive
techniques not only minimizes the environmental impact
of dental care but also aligns with global efforts to reduce
waste and promote sustainable healthcare. In addition,
digital dentistry aligns with SDG 9 by driving innovations in
infrastructure and expanding access to care, particularly
in remote and low-resource settings. These technologies
improve clinical efficiency, enhance patient outcomes,
and democratize access to oral healthcare by overcoming
geographical and economic barriers.®

The potential for oral health to contribute to SDG 4 is evident
in the evolution of dental education, where interdisciplinary
collaboration between fields such as public health,
engineering, and technology fosters innovative approaches
to training future dental professionals. UWC’'s emphasis
on integrating sustainability into dental curricula prepares
graduates to address global health challenges beyond
the clinic, including the promotion of preventive care and
the reduction of health inequities. This approach not only
equips students with the technical skills necessary for their
profession but also cultivates a sense of social responsibility
and a commitment to sustainable practices.

Interdisciplinary collaboration is an important feature in
academia, which highlights the integration of theories and
methods of several disciplines within the scientific field. This
reflects in sustainability research, which underscores the
multifaceted challenges as it relates to natural, social, and
human sciences.'® Global challenges and complex societal

issues require an interdisciplinary approach, which integrates
various disciplines to offer an inclusive solution rather than
single-discipline approaches. This emphasises the need for
higher education institutions to use interdisciplinary research
approaches in an effort to further innovation and resolve
complex scientific challenges.' To effectively address global
challenges and multifaceted social issues, an interdisciplinary
research approach is necessary, which will promote an added
holistic approach rather than single discipline strategies.
UWC enables this collaboration as it contributes to various
SDG goals; which can lay the foundation for interdisciplinary
frameworks which will allow the student population and
academics to meaningfully engage with varied perspectives
and approaches in global health issues. Evidence of this
is found in the collaboration and exploration of innovative
designs and teaching in dentistry; by combining expertise in
fields such as healthcare, oral health, computer science etc.

The dental faculty of UWC focuses on interdisciplinary
research and international collaboration which contributes
significantly to SDG 16 by fostering strong institutions and
promoting equitable access to health services. By aligning
research with international standards and building global
partnerships, UWC positions itself as a leader in advocating
for the recognition of oral health as a fundamental component
of overall health. Reframing oral health as a human right
is crucial for addressing existing inequalities in healthcare
access, particularly in under-resourced communities, where
oral diseases remain a significant yet preventable burden.

However, the integration of oral health into the SDGs faces
several challenges, including the lack of explicit policy
frameworks that prioritize oral health within national and global
health agendas. '® Governments, academic institutions, and
stakeholders must recognize the importance of oral health
as an integral part of overall well-being and invest in the
necessary infrastructure and resources to support long-term
research and policy development. The inclusion of oral health
within the SDG framework not only amplifies the impact of
dental research but also ensures that the benefits of good
oral health are accessible to all, contributing to a healthier
and more sustainable future.

The intersection of oral health and the SDGs presents a vital
yet underexplored opportunity, especially in South Africa
where oral health is often side-lined in policy discussions.
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Despite the absence of explicit references to oral health within
the SDG framework, particularly in SDG 3 (Good Health and
Well-being), the inclusion of oral health is critical to addressing
broader health disparities. This research identifies the significant
contributions that interdisciplinary research, particularly within
the University of the Western Cape (UWC), can make to global
health and sustainability.

One of the significant ways oral health research can contribute to
the SDGsisthroughinnovationsin materials science. Sustainable
dental materials, such as biodegradable composites, not only
advance SDG 12 (Responsible Consumption and Production)
but also reduce the environmental impact of dental practices.’
This is particularly relevant as environmental sustainability gains
prominence in healthcare discussions. Similarly, advances in
digital dentistry and artificial intelligence (Al) align with SDG
9 by driving innovations in infrastructure, particularly in low-
resource settings where traditional healthcare models may
be inadequate.® Digital dentistry not only enhances clinical
efficiency but also expands access to care in remote and
underserved areas, where traditional dental services may
be limited.

Moreover, UWC'’s focus on interdisciplinary research contributes
significantly to SDG 16 by fostering strong institutions and global
partnerships. By aligning research with international standards
and forging collaborations across borders, UNC positions itself
as a leader in promoting peace and justice through equitable
access to health services. Oral health, often perceived as
a luxury, must be reframed as a human right to address the
existing inequalities in healthcare access, particularly in under-
resourced communities.®

However, the integration of oral health into the SDGs remains
limited by several challenges. One of the key limitations is the
lack of explicit policy frameworks that prioritize oral health
within national and global health agendas.™ Without these
investments, the progress made through research will be
insufficient to drive meaningful, systemic change. There is a
lack of clear policy framework that prioritizes oral health within
national and international health strategies. Policymakers need
to recognize the significance of oral health as a fundamental
component of overall health and incorporate it into broader
health initiatives.“major problems remain all over the planet,
most notably among underprivileged communities of low- and
middle-income countries but also in high-income countries.
Furthermore, essential oral health care has been a privilege,
instead of a right, for most individuals. The release of the Lancet
issue on oral health in July 2019 built up some momentum and
put oral conditions and dental services in the limelight. Yet, much
work is still needed to bridge the gap between dental research
and global health and get oral health recognized as a population
health priority worldwide. Using the framework proposed by
Shiffman, we argue that a global health network for oral health
must be harnessed to influence global health policy and drive
health system reform. We have identified challenges around 4
key areas (problem definition, positioning, coalition building, and
governance Also, while interdisciplinary research offers many
opportunities, it requires sustained investment in infrastructure
and resources. Governments and academic institutions must
provide adequate funding to support long-term research
projects that can address the complex challenges outlined in the
SDGs.® Despite the clear potential for oral health to contribute to
sustainable development, several challenges remain.

Aligning oral health with the SDGs requires a multifaceted and
collaborative approach. UWC’s commitment to interdisciplinary
research offers a blueprint for how dental schools can
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contribute to sustainable development. By fostering innovation,
enhancing education, and advocating for policy changes,
the field of dentistry can play a pivotal role in achieving global
health goals. Future research should continue to explore the
integration of oral health into the SDG framework, with a focus
on developing practical strategies that can be implemented at
both local and global levels.

Conclusion

The alignment of oral health research with the SDGs represents
an important step in addressing global health disparities
and promoting interdisciplinary collaboration. This study
demonstrates how the University of the Western Cape’s
research has contributed significantly to the SDGs, particularly
SDG 3, SDG 4, SDG 9, and SDG 16. By integrating oral health
research with public health, materials science, engineering, and
education, UWC has shown that dentistry can play a critical
role in achieving sustainable development.

The findings of this research underscore the importance of
addressing oral health inequalities, particularly in underserved
regions such as Africa, where oral health often remains a
neglected priority. Furthermore, interdisciplinary research
that incorporates sustainable dental materials, innovative
educational approaches, and collaborative frameworks
offers a model for how oral health can contribute to broader
sustainability goals.

However, significant challenges remain, including the need for
policy frameworks that prioritize oral health within national and
international health strategies, as well as sustained investments
in research infrastructure. Future efforts should continue to
explore the integration of oral health into the SDG framework,
focusing on practical, locally adaptable solutions that can be
implemented in resource-limited settings.

By fostering innovation, enhancing education, and advocating
for policy changes, dental schools and researchers can
contribute to achieving global health goals and promoting a
more equitable future for oral health care.
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