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Abstract

The field of urban design has generated a substantial body of scientific research
across areas such as health, walkability, sustainability, and space syntax. However,
the field still lacks a systematic and formalised framework to support cumulative
scientific progress. Its interdisciplinary nature is sometimes misperceived as a barrier
to strengthening its scientific rigour. This paper explores how clinical medicine, as
an interdisciplinary field with established standards of scientific rigour, can provide
lessons for urban design. Clinical medicine maintains rigour through peer review,
evidence hierarchies, professional organisations, patient feedback, and expert
leadership. Although the two fields are distinct in scope and disciplinary foundation,
this paper uses clinical medicine as an illustrative example to show how selected
principles of scientific rigour can help urban design become a more evidence-based
field and less dependent on creativity and artistry.This paper does not characterise
urban design as unscientific, and it recognises the substantial rigorous scholarship
already present in the field. It calls for stronger mechanisms to consolidate
knowledge and support accountable and cumulative progress across urban design
research and practice. Setting a clear direction and advancing bold proposals for
the field is nevertheless difficult, particularly because the undefined interdisciplinary
nature of urban design often leaves it unrecognised among other spatial disciplines.
We therefore anticipate criticism and encourage urban design scholars to engage
with this discussion and contribute alternative perspectives and refinements.

Keywords Science-based urban design, Interdisciplinary field, Medical science model,
Evidence-based urban design practice

1 Introduction

Urban design emerged in the mid-20th century, with major development in the 1960s
and 1970s [1, 2]. Despite the existence of different definitions, scholars generally agree
that urban design is an interdisciplinary field [3-5]. In this paper, cities are treated as
socio-spatial systems in which built form, public spaces, and transport networks inter-
act with social and institutional processes [6, 7]. The term ‘urban design’ is used to refer
to professional work that guides the physical configuration of the public realm in cities,
including streets, blocks, and public spaces, across spatial scales [8—10]. Urban design
is also recognised as context-dependent and delivered within local governance and
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regulatory constraints [11, 12]. Its interdisciplinary nature is sometimes misperceived
as a barrier to achieving ‘scientific rigour’ in urban design due to differences in termi-
nology, standards of evidence, and methodologies across disciplines [13, 14]. However,
interdisciplinarity does not preclude rigour. Scientific rigour can be achieved through
several paradigms (e.g., naturalistic and interpretive), but this paper specifically focuses
on scientific rigour as understood in empirical and evidence-based terms. Elements
of scientific rigour are evident in urban design research (for example, in space syntax,
walkability studies, and health-related research), which have increasingly informed prac-
tice. However, we argue that the field lacks a more systematic and formalised scientific
approach to consolidate knowledge and support cumulative progress. Hardy [15] stated
that when modernist architects founded urban design in the 1960s, they did not pri-
oritise scientific research, missing a chance to build consensus through careful studies.
Although urban design is recognised to encompass multiple dimensions (e.g., functional
and temporal) [16], some professionals often prioritise aesthetics and individual creativ-
ity, especially in urban design practice, rather than drawing on scientific methods [17].
As a result, urban design struggles to achieve cumulative progress and advance in prac-
tice despite the substantial existing research.

There have been several calls to enhance the scientific rigour in urban design [18—24].
In one of the attempts at advancement, Talen and Ellis [19] used the example of urban
form to highlight the necessity for clear and normative principles to guide the profession.
They critiqued the profession’s tendency to avoid definitive commitments to what creates
good city form and criticised the relativistic (less scientific) approaches that dominate
the field. Similarly, Inam [23] criticised the urban design field as vague, with a superfi-
cial emphasis on the aesthetics of physical form. Klaasen [24] stated that urban design
should overcome the misconception that creativity conflicts with science, and proposed
“research by design” as a way to make designing a form of scientific research. Marshall
[22] also argued that urban design theory often relies on untested hypotheses and lacks
systematic validations. He called for a more rigorous approach to integrating scientific
knowledge into urban design theory. In another notable effort, Talen [20], in her book
‘City Rules: How Regulations Affect Urban Form; explained how codes can be used to
regulate urban form and make urban design practices trackable and assessable within
an evidence-based framework. The codes can also act as a constraint to the designers’
and builders’ personal preferences and creativity, which are not always based on science-
based evidence, thereby protecting the public realm. Romice et al. [21] called for redefin-
ing urban design as a more systematic discipline grounded in an established, measurable
knowledge base. In another recent attempt, Koohsari et al. [18] argued that urban design
can be a science, particularly in relation to public health. Nevertheless, these authors
have addressed limited aspects of scientific principles in urban design. To expand these
ideas, the current paper explores how urban design can maintain scientific rigour, draw-
ing on lessons from clinical medicine. While urban design and clinical medicine differ
substantially in ontology, epistemology, and discipline heritage, this paper does not seek
to conflate the two. Health can provide a clear common ground for both fields. Cur-
rent evidence increasingly suggests that urban design influences health behaviours and
outcomes through multiple behavioural and environmental pathways [25]. For example,
residents tend to walk and cycle more if the streets are well-connected, and thus they
can reach their daily destinations easily [26]. It was also found that several urban design
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elements, such as land use patterns and building density, have an impact on urban heat
[27], which can directly affect residents’ health [28]. Further, the availability of green
spaces was linked with various physical and mental health outcomes [29]. Perceived
aesthetic quality may also contribute to health-related outcomes [30, 31]. For instance,
a systematic review found evidence for a positive association between neighbourhood
aesthetics and physical function [30]. Therefore, this paper does not argue against built
environments’ aesthetics as one pathway to health. Instead, it critiques an exaggerated
focus on aesthetics as an end product in urban design and viewing urban design only as
a means to achieve that product. Given their similar connections to health, clinical med-
icine was chosen as a heuristic model because it successfully integrates interdisciplinary
approaches to address key health issues while maintaining scientific rigour. The intent is
to show transferable principles, rather than to bring in clinical methodologies or impose
universal design rules that do not account for local contexts.

2 Clinical medicine: a successful interdisciplinary model with scientific rigour

Clinical medicine is a branch of medicine that focuses on diagnosing, treating, and pre-
venting diseases through direct patient care [32]. The word ‘clinical’ is usually linked
with the care given at the patient’s bedside and may involve a sense of urgency to act
[33]. This setting supports the use of a firm protocol and standardised measures in prac-
tice. Clinical medicine reflects the nature of an interdisciplinary field by integrating
knowledge and methodologies from disciplines such as biology, chemistry, pharmacol-
ogy, engineering, and social sciences [34]. This combination allows clinical medicine to
comprehensively deal with intricate health issues [35, 36]. In the context of health, urban
design can be preventive at the population level by determining exposures and behav-
iours that lead to health before disease occurs. It can also be rehabilitative by reducing
built environment barriers to support people living with disease, disability, or functional
limitation. These could include inclusive design in new projects and modifications to
existing environments, such as retrofitting. Clinical medicine can require rapid action,
whereas urban design usually operates through a longer timeframe. Clinical medicine

maintains scientific rigour through several mechanisms, as explained below.

2.1 Peer review with an emphasis on systematic reviews

Peer review maintains the scientific integrity and quality of clinical medicine by identify-
ing flaws, biases, and potential conflicts of interest [37]. Through the peer review pro-
cess, experts evaluate research before publication to ensure the accuracy, reliability, and
scientific validity of the studies. Clinical peer review is a specific type of peer review that
focuses on the evaluation of clinical practice to ensure adherence to standards of care
[38]. Science-based practices and research in clinical medicine are developed through
these rigorous peer review evaluations.

Another key component of scientific rigour in clinical medicine is the concept of ‘pyr-
amid of evidence’ It is a hierarchical model that organises different types of research
evidence according to their methodological quality and reliability [39, 40]. The base
layer of this pyramid consists of primary studies, such as cross-sectional and longitudi-
nal studies, which offer initial perspectives. More robust evidence, including systematic
reviews and meta-analyses, is placed at the top of the pyramid. This pyramid of evidence
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approach synthesises findings from multiple studies to provide the foundation for evi-
dence-based clinical medicine.

2.2 Professional organisations

Professional organisations and regulators support licensure systems and ensure that
healthcare professionals meet high standards of practice [41, 42]. Examples include the
General Medical Council in the UK, the American Medical Association in the USA,
the Health Professions Council of South Africa, and the Singapore Medical Council.
These organisations set professional and regulatory standards through education, ethi-
cal training, and clinical competence. Such a system only permits the practice of clinical
medicine by qualified individuals [43], protects patients, and builds trust in healthcare
systems.

These organisations also publish science-based guidelines to direct treatments and
interventions in clinical medicine. One such case is the American Diabetes Association’s
publication, known as the Standards of Medical Care in Diabetes [44]. These guidelines
offer clinicians, researchers, and policymakers key elements of disease care, treatments,
and evaluation tools to assess the quality of care.

2.3 Patient feedback in a science-based framework

A successful clinical medicine practice requires effective communication with patients
[45]. Medical treatment plans should be adapted based on patient feedback and needs.
This is because each patient has their unique circumstances, diseases, and responses
to medical procedures. This patient-centred approach improves the quality of care and
treatments based on individual needs [46].

Clinical medicine uses innovations and creativity that are grounded in a robust, sci-
ence-based framework to accommodate patient feedback and needs. For instance, oncol-
ogists may customise chemotherapy treatments based on a patient’s genetic markers
and previous treatment responses while adhering to evidence-based clinical guidelines
[47]. Clinical medicine, therefore, has developed several frameworks to integrate patient
feedback into practice under scientific principles. For instance, the SHARE Approach,
developed by the Agency for Healthcare Research and Quality, helps clinicians align
treatments with patient preferences within a scientific framework [48]. Clinician-patient
interactions within a science-based framework represent an area of progress in clinical
medicine over time.

2.4 Expert leadership in clinical medicine
Although clinical medicine is inherently interdisciplinary, leadership of specific projects
is typically delegated to the experts most relevant to the project’s main focus. For exam-
ple, the interdisciplinary team for a project focused on developing a diabetes treatment
plan might include endocrinologists, dietitians, psychologists, and primary care physi-
cians. Each team member provides essential expertise, with the endocrinologist usually
taking the lead [49]. Similarly, in a cardiac care team, the cardiologist leads the treatment
plan for heart disease, collaborating with nurses, nutritionists, and rehabilitation spe-
cialists to provide care [50].

This team structure keeps the leadership with the clinical expert most suited to
the project’s primary goal and benefits from a range of expertise. It recognises that
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interdisciplinary collaboration is valuable, but that not all expert opinions carry the
same weight in every aspect of a project. It allows the most knowledgeable professionals
to guide critical decisions and scientific rigour in their projects.

3 Adopting scientific rigour to urban design

Through the following sections, we explore how the interdisciplinary field of urban
design can enhance its scientific foundation by considering selected principles from
clinical medicine. The purpose is to highlight transferable principles, not a call for stan-
dardisation in urban design (a field that obtains knowledge from various heterogeneous
sources). The intention is a more flexible, context-sensitive evidence framework appro-
priate for urban environments.

3.1 Consolidating science-based evidence

Urban design has, for a long time, been concentrating on architectural styles and aes-
thetic aspects, often driven by the vision and creativity of individual designers. A vis-
ible expression of this tradition can be seen in urban design competitions and awards.
We recognise that urban design research and competitions are not equivalent and that
competitions represent only one segment of the broader urban design practice. Their
importance may be limited compared to regulatory and policy mechanisms, yet they
still influence urban design professional discourse, education, and norms. While some
differences have been acknowledged between architectural and urban design competi-
tions [51, 52], in practice, most of these competitions still treat urban design in the same
manner. The peer review procedures for these competitions tend to focus on artistic
and aesthetic aspects [53, 54], which are usually within a non-science-based framework.
They often disregard the different social, economic, environmental, and health impacts
of urban design, reducing it to a tool to produce a product, typically a square, part of a
street, or a multi-task high-rise complex. Such a simplistic view of urban design and its
reduction to drawing and visual rendering skills (or even to decorative paintings in some
cases) also discourages students and researchers from engaging in producing science-
based urban design evidence.

There is ongoing criticism that several aspects of urban design could benefit from a
more rigorous scientific foundation that consolidates the existing evidence-base. Sev-
eral systematic reviews and meta-analyses have already been conducted on various
urban design topics [55—57], but coverage is uneven, and many design-related problems
face a lack of synthesis that could be a direct guide for practitioners. For instance, the
optimal configuration of street layouts for mental health benefits or the most effective
street designs for reducing car accidents is yet to be systematically determined [58, 59].
Although there have been some studies on these topics, they are often isolated, and
there are limited systematic reviews and meta-analyses to provide robust evidence. To
address these gaps, urban design can adopt a structured approach to evidence genera-
tion, similar to the pyramid of evidence in clinical medicine. The word ‘structured’ is not
meant to imply a strict standardisation that leaves no room for the local context. It refers
to inclusive, transparent, and sensitive to context evidence-based processes to support
urban design practice. This can also help in the creation of urban design proposals, not
just in evaluating their impacts, allowing principles to be evaluated after implementation
[15]. For example, the economic, social, health, and environmental impacts of different
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urban form metrics could benefit from extensive systematic reviews and meta-analyses
of existing studies, similar to the approach used in clinical medicine. However, one chal-
lenge is that some professionals continue to view urban design as a ‘traditional art’ form
and consider themselves as ‘artists’ [60]. This position may intensify when urban design
practice does not demand rapid feedback and accountability comparable to clinical med-
icine, which can make the need for evidence consolidation less immediate. These pro-
fessionals may also be reluctant to restrict their creative innovations to a transparent,
accountable, and evidence-based scientific framework. Forsyth [4] noted that architec-
ture and landscape architecture, which dominate much of urban design education, often
regard a research emphasis as either irrelevant or a threat to professional excellence. As
a result, there have been appeals to integrate urban design more closely with urban plan-
ning, with a social science framework rather than an artistic one, to better serve the pub-
lic interest [61, 62].

3.2 Establishing relevant professional organisations

Unlike clinical medicine, which benefits from well-established organisations and regu-
lators that set strict standards and guidelines, urban design, while practised at the
intersection of licensed fields such as architecture and engineering, often has limited
comprehensive oversight and uniformity. Several organisations, such as the American
Planning Association and the Royal Town Planning Institute, have made significant con-
tributions to the field of urban design. These bodies are primarily associated with urban
planning. They are referenced here because, in many settings, urban design is often
delivered through such institutions due to the absence of dedicated urban design licens-
ing and oversight structures. These prominent examples are also from the USA and UK,
whereas most of the world’s largest urban regions are in Asia, and many of the fast-grow-
ing cities are in Asia and Africa. Variation in regulations and limited formal recognition
remain challenges to establishing standardised practices and professional development.
This is unfortunate but not unexpected for an interdisciplinary field whose existence and
recognition are still overlooked, primarily by architecture and, to some degree, by plan-
ning. In the private sector, architects commonly take charge of urban design, leading to
master plans, whereas in the public sector, it is primarily the domain of planners, whose
work is generally based on policy with little impact on the key design issues [21]. Top-
down change can occur through public-sector requirements. Public procurement and
development approval processes can require evidence-based methods and accountabil-
ity for urban design decisions.

Development of professional bodies offering certification, accreditation, and evidence-
based guidelines can enhance the scientific basis of urban design. Such a body could be
initiated through a joint task force between existing built environment-related institutes
and public agencies, with input from stakeholder groups. They could certify that prac-
titioners meet high standards of urban design competence and ethical practice. Such
organisations could also develop and enforce consistent terminology, methodologies,
and guidelines to ensure uniformity in urban design practice. For example, standardised
guidelines for public space design in different geographical and cultural contexts,
informed by systematic reviews and meta-analyses, could improve the scientific quality
of urban design projects and improve the quality of life for users. Generalisability across
different regions requires context-specific adaptation of these guidelines.
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3.3 Stakeholder feedback in a science-based framework

Similar to clinical medicine, urban design also involves many stakeholders whose feed-
back and needs must be considered. Effective urban design requires understanding and
integrating the needs and preferences of these diverse groups through public consulta-
tions, participatory design workshops, and community feedback sessions. While partici-
patory approaches have been widely discussed in the urban design literature [63, 64],
their consistent and systematic application in practice remains limited. In some projects,
stakeholder input may be simplified or inadequately incorporated, prioritising designers’
creative visions or a project’s constraints. This approach undermines the potential for
creating spaces that truly serve their intended purpose.

Urban design can draw lessons from clinical medicine, which demonstrates effec-
tiveness in balancing patient feedback with scientific evidence. Stakeholder input in an
urban design project should be gathered from the local community that will be affected
by the project. At a minimum, the processes should involve the residents, local com-
mercial or educational facilities, and vulnerable groups, including seniors, children, and
persons with disabilities. A standard feedback process can define who is consulted, how
input is documented, and how it is linked to urban design decisions and post-imple-
mentation evaluation. In clinical medicine, patient input is systematically integrated into
treatment plans within a science-based framework. In contrast, standardised methods
developed to collect, analyse, and incorporate stakeholder feedback into urban design
remain limited. One of the few examples is the ‘Our Voice’ initiative that shows how
structured citizen science can collect community feedback and translate it into action-
able improvements in a scientific framework [65—-67]. In this practice, residents use a
mobile application to document neighbourhood barriers and facilitators using geo-
located photographs and narratives. The observations can then be discussed in group
meetings and communicated to decision makers. Beyond any single tool, regular updates
of urban design guidelines based on stakeholder input and scientific evidence can meet
the evolving needs of urban design users.

3.4 Leading expertise in urban design practice

Practical urban design projects benefit considerably from having the most relevant
experts lead specific aspects of the project. However, ongoing issues persist where pro-
fessionals without specialised training in urban design lead urban design projects. These
professionals contribute valuable expertise, such as in building design, engineering, or
policy, but they may not always have the necessary understanding of urban design prin-
ciples. Here, the term ‘urban designers’ refers to individuals with formal education in
urban design or closely related training with a clear urban design specialisation, and,
where such a system exists, recognised professional accreditation. This clarification is
important because, in most contexts, ‘urban designer’ is not a protected professional
title, and the label is used without agreed competency standards. As a result, it is chal-
lenging to determine who should be in charge of major urban design judgements within
interdisciplinary projects, since anyone can self-identify as an urban designer regardless
of whether they have been formally trained or not. In practice, urban designers work
across private consultancies and local government, with some also based in universities
where evidence is developed and translated for practice.
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Developing standards of leadership in urban design, like the protocols followed in clin-
ical medicine, can help ensure that the most knowledgeable professionals guide criti-
cal decisions. In this analogy, the equivalent of the clinical specialist is the professional
whose expertise best matches the project’s primary aim, and this professional should
lead the core decisions. For example, if there is a specific project about building a new
commercial tower in a neighbourhood, architects can take the leadership role while
collaborating with urban design experts. However, in a neighbourhood gentrification
project with numerous urban form, social, and economic issues to be addressed, urban
designers should take the lead, as they have the training to deal with these complexi-
ties. In a project that applies an Our Voice-style process, public health or community-
engagement specialists may lead stakeholder recruitment and data collection, and urban
designers lead the translation of findings into spatial urban form decisions. Adopting
such leadership practices limits the dominance of professionals who may not possess the
full extent of expertise required for urban design. It promotes a more interdisciplinary
and scientifically rigorous approach to redesigning urban spaces.

4 Conclusions

Urban design addresses issues that directly influence people’s lives and health. Advanc-
ing its scientific basis is necessary to support the development of urban practices that
are less arbitrary, trackable, and assessable. Otherwise, the creativity and artistic prefer-
ences of individual practitioners will shape our cities with minimal regard for scientific
principles. In this paper, we have identified key characteristics of clinical medicine that
can be adopted to enhance scientific rigour in urban design. Nevertheless, the downsides
of a heavily rational approach in urban design should be acknowledged. For example, the
modernist urbanism movement also claimed that its designs were scientific and ratio-
nal. The term modernist urbanism refers to mid-20th century approaches that relied on
universal standards, functional zoning, and large-scale development [68]. However, its
strong emphasis on technology and grand planning often led to many disastrous out-
comes [69]. One example is the post-war wave of urban expressway schemes, justified
through traffic engineering and large-scale planning. Unfortunately, such projects led
to the displacement of the residents and community severance for a long time, as well
as environmental degradation [70, 71]. In this context, technology means decision tools
and technocratic and top-down solutionism that privilege engineering performance
metrics and systems. The overly technology-focused strategies of modernist urbanism
frequently resulted in dehumanising urban environments that failed to consider resi-
dents’ social and emotional needs. Therefore, advocating for scientific rigour in urban
design must be balanced with attention to human-centric design principles to avoid
repeating past mistakes.

This paper is also not meant to suggest a direct equivalence between urban design and
clinical medicine. Clinical medicine is grounded in natural science methods, whereas
urban design draws on social science. The two fields operate under different ontologies,
epistemologies, and disciplinary logic. For example, it is more challenging, and perhaps
impossible and unethical, to conduct randomised controlled trials in urban design prac-
tice as is done in clinical medicine. A further difference concerns the time component.
Clinical medicine is inherently focused on delivering fast health results, whereas urban
design mostly focuses on medium- to long-term outcomes with slower decision and
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implementation cycles. Additionally, this paper acknowledges that medical research,
while rigorous, is not without flaws. For instance, scholars have criticised its depen-
dency on capitalist systems that reproduce inequalities and tend to align research trends
with corporate interests [72, 73]. Here, capitalist systems can be understood as fund-
ing and market incentive structures that shape research agendas and influence which
evidence is prioritised for implementation [74, 75]. Clinical medicine tries to deal with
these influences by using governance measures, such as disclosure requirements and
audit processes that bring more transparency to how decisions are made [76]. Compa-
rable pressures, including procurement timelines and financial expectations, can also
affect urban design processes and favour decisions that are readily marketable. Fur-
thermore, in contrast to clinical medicine, which aims to improve human health, urban
design often lacks a clear goal. To apply selected lessons from clinical medicine to urban
design, a consensus around normative theory (what ought to be) needs to be established
in the field of urban design. Finally, this paper does not intend to dismiss the value of
humanistic approaches in urban design, nor does it imply that such efforts fail to serve
the public interest. On the contrary, artistic and humanistic scholarship has contributed
significantly to addressing ethics, justice, and community-based decision-making in
urban contexts. Mentioning a few of the professionals who consider urban design a tra-
ditional art form is not meant to generalise all creative efforts but to highlight instances
where personal innovation may conflict with transparent, scientific frameworks. Evi-
dence-based standards can define aims, performance metrics, and evaluation processes.
Creativity can then focus on developing context-sensitive urban design alternatives that
meet these criteria and respond to local needs.

After several decades since its formal modern origin, it is time to publicly and seri-
ously advance efforts to strengthen scientific rigour in the field of urban design. Without
scientific rigour, some professionals will persist in designing buildings and complexes to
showcase their creativity and artistic vision, mislabelling it as urban design. There will
be no means to systematically evaluate the merits and drawbacks of any urban design
claims, proposals, or projects. Ultimately, we risk having a field in name only, with lim-
ited responsibility, weak scientific principles for evaluation, and an unclear disciplinary
identity. To emphasise, this paper does not characterise urban design as unscientific, and
it recognises substantial rigorous scholarship in the field. It only calls for stronger mech-
anisms that consolidate knowledge and support accountable and cumulative progress
across urban design research and practice, given the rise of artificial intelligence (AI).
However,tracing a clear direction and proposing bold new directions for a field can be
difficult, particularly when the undefined interdisciplinary nature of urban design often
leaves the field unrecognised amidst other spatial disciplines. It is, therefore, inevitable
to run into criticism and we encourage urban design scholars to actively engage in this
discussion and contribute alternative perspectives and refinements.

Author contributions
MJK: Conceptualisation and writing the original draft. ATK, AOT, ET, and KO: Manuscript revisions.

Funding
No funding was received to support the conduct of this study or the preparation of this manuscript.

Data availability
No datasets were generated or analysed during the current study.



Koohsari et al. Discover Cities (2026) 3:60

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 20 October 2025 / Accepted: 16 March 2026
Published online: 21 April 2026

References

1.

vk W

10.

12.
13.

16.
17.
18.

19.
20.
21.

22.
23.
24,
25.
26.
27.

28.
29.

30.

32.

33.
34.
35.
36.
37.

38.

Orillard C. Tracing urban design’s Townscape'origins: some relationships between a British editorial policy and an Ameri-
can academic field in the 1950s. Urban History. 2009;36(2):284-302.

Cuthbert AR. Urban design: requiem for an era-review and critique of the last 50 years. Urban Des Int. 2007;12:177-223.
Moudon AV. A catholic approach to organizing what urban designers should know. J Plann Literature. 1992;6(4):331-49.
Forsyth A. Innovation in urban design: does research help? J Urban Des. 2007;12(3):461-73.

Cozzolino S, Polivka J, Fox-Kamper R, Reimer M, Kummel O. What is urban design? a proposal for a common understand-
ing. J Urban Des. 2020;25(1):35-49.

Hillier B. The city as a socio-technical system: a spatial reformulation in the light of the levels problem and the parallel
problem. Digital urban modeling and simulation: Springer; 2012. pp. 24-48.

Batty M. The new science of cities. MIT Press; 2013.

Schurch TW. Reconsidering urban design: thoughts about its definition and status as a field or profession. J Urban Des.
1999:4(1):5-28.

Childs MC. A spectrum of urban design roles. J Urban Des. 2010;15(1):1-19.

Lara JJ, Evans-Cowley JS. Internationalizing urban design education. J Urban Des. 2016,21(5):564-6.

Carmona M. Design governance: theorizing an urban design sub-field. J Urban Des. 2016;21(6):705-30.

Barnett J. Can we extend design governance to the big urban design decisions? J Urban Des. 2017;22(1):37-9.

Oberg G, Fortmann L, Gray T. Is interdisciplinary research a mashup? IRES Working Paper Series No 2013-02. 2013; Institute
for Resources, Environment and Sustainability.

Bracken LJ, Oughton EA."What do you mean? The importance of language in developing interdisciplinary research. Trans
Inst Br Geogr. 2006;31(3):371-82.

Hardy M. Urban growth. In: Talen E, editor. A research agenda for new urbanism: Elgar Research Agendas; 2019. pp.
124-38.

Carmona M. Public places urban spaces: The dimensions of urban design. Routledge; 2021.

Talen E. In: Krieger A, Saunders WS, editors. Bad parenting. Urban design: University of Minnesota Press; 2009. pp. 183-5.
Koohsari MJ, Kaczynski AT, Torun O, Oka K. Can urban design be a science for health studies? Urban Des Int . 2024. https://I
ink.springer.com/article/10.1057/s41289-024-00250-7

Talen E, Ellis C. Beyond relativism: reclaiming the search for good city form. J Plann Educ Res. 2002;22(1):36-49.

Talen E. City rules: How regulations affect urban form. Island; 2012.

Romice O, Rudlin D, AlWaer H, Greaves M, Thwaites K, Porta S. Setting urban design as a specialised, evidence-led, coordi-
nated education and profession. Proc Institution Civil Engineers-Urban Des Plann. 2022;175(4):179-98.

Marshall S. Science, pseudo-science and urban design. Urban Des Int. 2012;17:257-71.

Inam A. Meaningful urban design: teleological/catalytic/relevant. J Urban Des. 2002;7(1):35-58.

Klaasen IT. A scientific approach to urban and regional design: research by design. J Des Res. 2007;5(4):470-89.

Frank LD, Iroz-Elardo N, MacLeod KE, Hong A. Pathways from built environment to health: a conceptual framework linking
behavior and exposure-based impacts. J Transp Health. 2019;12:319-35.

Kent JL, Crane M, Waidyatillake N, Stevenson M, Pearson L. Urban form and physical activity through transport: a review
based on the d-variable framework. Transp Reviews. 2023;43(4):726-54.

Patel S, Indraganti M, Jawarneh RN. A comprehensive systematic review: impact of Land Use/Land Cover (LULC) on Land
Surface Temperatures (LST) and outdoor thermal comfort. Build Environ. 2024,249:111130.

Tong S, Prior J, McGregor G, Shi X, Kinney P. Urban heat: an increasing threat to global health. BMJ. 2021;375: n2467.
Zhang F, Qian H. A comprehensive review of the environmental benefits of urban green spaces. Environ Res.
2024;252:118837.

Rachele JN, Sugiyama T, Davies S, Loh VH, Turrell G, Carver A, et al. Neighbourhood built environment and physical func-
tion among mid-to-older aged adults: a systematic review. Health Place. 2019;58:102137.

Qu P Luo M, WuY, Zhang F, Vos H, Gu X, et al. Association between neighborhood aesthetics and childhood obesity. Obes
Rev. 2021;22:13079.

Biology online. Clinical medicine. Biology Dictionary 2024 ; Available from: https://www.biologyonline.com/dictionary/clin
ical-medicine

Towers B. Changing concepts of death: clinical care. Death Educ. 1982;6(2):125-35.

Smye SW, Frangi AF. Interdisciplinary research: shaping the healthcare of the future. Future Healthc J. 2021,8(2):e218.
Worrall S. An overview of interdisciplinary research and clinical medicine. Berkeley Pharma Tech J Med. 2023;3(2):1-11.
O'Shea P. Future medicine shaped by an interdisciplinary new biology. Lancet. 2012;379(9825):1544-50.

Gasparyan AY, Kitas GD. Best peer reviewers and the quality of peer review in biomedical journals. Croatian Med J.
2012,53(4):386-9.

Bader H, Abdulelah M, Maghnam R, Chin D. Clinical peer review; a mandatory process with potential inherent bias in
desperate need of reform. J Community Hosp Intern Med Perspect. 2021;11(6):817-20.

Page 10 of 11


https://link.springer.com/article/10.1057/s41289-024-00250-7
https://link.springer.com/article/10.1057/s41289-024-00250-7
https://www.biologyonline.com/dictionary/clinical-medicine
https://www.biologyonline.com/dictionary/clinical-medicine

Koohsari et al. Discover Cities (2026) 3:60

39,
40.
41,
42,
43
44,
45,
46.
47,
48,
49
50.

51.
52.

53.
54.

55.

56.

57.

58.

59.

60.
61.

62.
63.

64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

75.

76.

Dimitri P. The evolution of evidence based clinical medicine. Practical Pediatric Urology: An Evidence-Based Approach.
2021:1-15.

Murad MH, Asi N, Alsawas M, Alahdab F. New evidence pyramid. BMJ Evidence-Based Med. 2016;21(4):125-7.

Carlson D, Thompson JN. The role of state medical boards. AMA J Ethics. 2005;7(4):311-4.

Irvine D. A short history of the General Medical Council. Med Educ. 2006;40(3):202-11.

Johnson DA, Austin DL, Thompson JN. Role of state medical boards in continuing medical education. J Continuing Educ
Health Professions. 2005;25(3):183-9.

American Diabetes Association. Summary of revisions: standards of care in diabetes—2024. Diabetes Care.
2024;47(Supplement1):S5-10.

Bond C, Blenkinsopp A, Raynor DK. Prescribing and partnership with patients. Br J Clin Pharmacol. 2012;74(4):581-8.
Epstein RM, Street RL. The values and value of patient-centered care. Ann Fam Med. 2011,9(2):100-3.

Schwartzberg L, Kim ES, Liu D, Schrag D. Precision oncology: who, how, what, when, and when not? American Society of
Clinical. Oncol Educational Book. 2017;37:160-9.

Agency for Healthcare Research and Quality. The SHARE Approach: A Model for Shared Decisionmaking - Fact Sheet. 2020
[cited; Available from: https.//www.ahrg.gov/sdm/share-approach/index.html

True MW, Folaron |, Wardian JL, Colburn JA, Sauerwein TJ, Beckman DJ, et al. Leadership training in endocrinology fellow-
ship? a survey of program directors and recent graduates. J Endocr Soc. 2017;1(3):174-85.

Brush JE, Handberg EM, Biga C, Birtcher KK, Bove AA, Casale PN, et al. 2015 ACC health policy statement on cardiovascular
team-based care and the role of advanced practice providers. J Am Coll Cardiol. 2015;65(19):2118-36.

Eley J. Urban design competitions: a British perspective. J Architectural Plann Res. 1990;7(2):132-41.

White JT. Design by competition and the potential for public participation: assessing an urban design competition on
Toronto's waterfront. J Urban Des. 2014;19(4):541-64.

Nasar JL. Design by competition: Making design competition work. Cambridge University Press; 1999.

Chupin J-P. Judgement by design: towards a model for studying and improving the competition process in architecture
and urban design. Scand J Manag. 2011;27(1):173-84.

Huang T, Ye X, Yigitcanlar T, Xu B, Newman G, Zhao B, et al. Artificial Intelligence in urban design: a systematic review. Cit-
ies. 2026;169:106527.

Pekdemir S, Guaralda M, Limb M. The missing link: circularity in urban design-a systematic review of circular paradigms for
resilient and self-sustaining cities. Cities. 2025;162:106007.

Aston L, Currie G, Delbosc A, Kamruzzaman M, Teller D. Exploring built environment impacts on transit use-an updated
meta-analysis. Transp Reviews. 2021;41(1):73-96.

Rifaat SM, Tay R, De Barros A. Effect of street pattern on the severity of crashes involving vulnerable road users. Accid Anal
Prev.2011;43(1):276-83.

Koohsari MJ, Nakaya T, McCormack GR, Shibata A, Ishii K, Yasunaga A, et al. Cognitive function of elderly persons in Japa-
nese neighborhoods: the role of street layout. Am J Alzheimer’s Disease Other Dementias®. 2019;34(6):381-9.

Talen E. Commentary on ‘The kind of art urban design is'by Stephen Marshall. J Urban Des. 2016;21(4):437-8.

Gunder M. Commentary: is urban design still urban planning? an exploration and response. J Plann Educ Res.
2011;31(2):184-95.

Talen E. Response to Commentary: is urban design still urban planning? J Plann Educ Res. 2011;31(2):211-2.

Nisha B, Nelson M. Making a case for evidence-informed decision making for participatory urban design. Urban Des Int.
2012;17:336-48.

Hou J. Citizen design: Participation and beyond. In: Banerjee T, Loukaitou-Sideris A, editors. Companion to urban design.
1st Edition ed: Routledge; 2011. pp. 329-40.

Tuckett AG, Freeman A, Hetherington S, Gardiner PA, King AC, Scientists BBC. Older adults using our voice citizen science
to create change in their neighborhood environment. Int J Environ Res Public Health. 2018;15(12):2685.

King AC, Winter SJ, Sheats JL, Rosas LG, Buman MP, Salvo D, et al. Leveraging citizen science and information technology
for population physical activity promotion. Translational J Am Coll Sports Med. 2016;1(4):30-44.

King AC, King DK, Banchoff A, Solomonov S, Ben Natan O, Hua J, et al. Employing participatory citizen science methods to
promote age-friendly environments worldwide. Int J Environ Res Public Health. 2020;17(5):1541.

Irving A. The modern/postmodern divide and urban planning. Univ Tor Q. 1993;62(4):474-87.

Rowe HA. The rise and fall of modernist architecture. Inquiries J. 2011;3(04):1.

Mohl RA. Urban expressways and the racial restructuring of postwar American cities. Jahrbuch fiir Wirtschaftsgeschichte/
Economic History Yearbook. 2001;42(2):89-104.

Brown JR, Morris EA, Taylor BD. Planning for cars in cities: planners, engineers, and freeways in the 20th century. J Am
Plann Association. 2009;75(2):161-77.

Latour B. We have never been modern. Harvard University Press; 2012.

Sell SK. 21st-century capitalism: structural challenges for universal health care. Globalization Health. 2019;15(Suppl 1):76.
Fabbri A, Lai A, Grundy Q, Bero LA. The influence of industry sponsorship on the research agenda: a scoping review. Am J
Public Health. 2018;108(11):e9-16.

Faubion T, Paige SB, Pearson AL. Co-opting the global health agenda: the problematic role of partnerships and founda-
tions. Partnerships and foundations in global health governance. Springer; 2011. pp. 209-27.

Graham SS, Grundy Q, Sharma N, Edward JS, Barbour JB, Rousseau JF, et al. Research on policy mechanisms to address
funding bias and conflicts of interest in biomedical research: a scoping review. Res Integr Peer Rev. 2025;10(1):6.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Page 11 of 11


https://www.ahrq.gov/sdm/share-approach/index.html

	﻿Clinical medicine as a model for scientific rigour in urban design
	﻿Abstract
	﻿1﻿ ﻿Introduction
	﻿2﻿ ﻿Clinical medicine: a successful interdisciplinary model with scientific rigour
	﻿2.1﻿ ﻿Peer review with an emphasis on systematic reviews
	﻿2.2﻿ ﻿Professional organisations
	﻿2.3﻿ ﻿Patient feedback in a science-based framework
	﻿2.4﻿ ﻿Expert leadership in clinical medicine

	﻿3﻿ ﻿Adopting scientific rigour to urban design
	﻿3.1﻿ ﻿Consolidating science-based evidence
	﻿3.2﻿ ﻿Establishing relevant professional organisations
	﻿3.3﻿ ﻿Stakeholder feedback in a science-based framework
	﻿3.4﻿ ﻿Leading expertise in urban design practice

	﻿4﻿ ﻿Conclusions
	﻿References


