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Preface

How are the contemporary conceptions of the living body and health related
to numerical systems? Addressing the contemporary practice of quantification of bodies and health, such a question is bound to arise. As a discipline
historically positioned amidst natural sciences, technology, and art, medicine
has always been sensitive to theories and apparatuses able to quantify and
reshape the living body, as well as to the practical possibility of operating on it.
This is why, in the era where telecommunication, algorithmic information technology, and data-driven decision making are reaching their apex, new forms
of medical practice, and new alliances between medicine and technology are
emerging as a direct consequence of the evolution of technology.
Such a transformation has happened not without continuity with an
inner tendency of early modern science, which progressively “translated” the
living organism and the concept of “health” into a quantitative model. Indeed,
starting from the seventeenth century, thanks to the discovery of biological
functions and phenomena and the introduction of technological devices with
a medical application, the traditional notion of “body” progressively began to
express an alliance between science and technology. And in present-day society, health systems and individual self-care behaviors develop at the cost of
enhancing that alliance more and more, showing the increasing dependence
of medicine on scientific and mathematical models.
Besides the issues related to the empirical use of technology, when
talking about the contemporary quantification of the body, we must also bear
in mind that the very notions of “body” and “health“ constantly include the effects of social imaginary. The survival instinct, common to human beings and
the other species, permeates every organism and makes it act with a view
to the future, which is, in turn, influenced by collective cultural narratives and
myths. Hence technological artifacts contribute decisively to increasing and
shaping that imaginary. And the close relationship between health and individual well-being with measurement techniques and quantification processes,
gives the techno-fantasies an even more wide-ranging power, whose strength is no longer limited to the field of medicine.
Nowadays, everyone in developed countries can access mobile self-tracking devices that allow us to monitor a large part of our daily activities
and behaviors. It has become obvious to see through numbers what is good
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and what is bad, what is normal and what is pathological, what is safe and
what is unsafe. Regardless of the technological means we use, the prevalence of numbers and levels of quantification in all of them provides certainty to our beliefs, as a reliable parameter of truthfulness.
All these issues have indisputable effects on our contemporary society, politics, ethics, and aesthetics, as well as facilitating new forms of
understanding of human subjectivity, with strong implications for the whole
family of the human sciences. This is why the network of problems raised
by the contemporary tendency of quantifying the living organism and health
should be a constant object of the work of philosophers, and, more broadly,
of theorists from various fields: social sciences, history of science and medicine, psychology, art theory, architecture, and many others. And, due to
the complexity of the problem at stake, it is desirable that all these sciences
share their peculiar methodologies, to produce comprehensive analyses
and to seize the whole range of the theoretical opportunities offered by such
a debate.
This is what was particularly aimed at by the International Congress
The Quantification of Bodies. Organism, Health, and Representation, which
took place at the University of Coimbra on 28-29 November 2019, organized
by the IEF - Institute for Philosophical Studies. The present book collects
some of the papers presented there, selected according to their interdisciplinary approach and/or to their more informative nature, suitable even for
non-specialist readers. A collection that reflects, in a fragment, many of the
potentialities opened by this new field of studies.
Common to all chapters of this volume, there is, however, the issue
of control and monitoring which concerns the medical, therapeutic, and techno-scientific spheres, and is exercised through quantification on the body,
on its identity and conception, as well as on the notions of health and illness.
To establish a dialogue between the contents of each chapter, and to stress
the relationships among them, the book has been divided into three thematic sections.
The first section – entitled Managing Health and Bodies: Old and
New Approaches – presents several ways of conceiving and processing the
quantification of bodies, both in hospital and public environments, as well as
in private and domestic spaces. The organization of everyday social life is
seen here as being associated with a series of monitoring procedures over
the human body, ranging from biometric data to three-dimensional pictures. These procedures are also associated with technological and scientific
practices for standardizing the representation of the body, through which a
social imaginary based on the normal versus the pathological is established
as the main discursive binary code. Therefore, the modern emphasis placed on the health and healthy life of individuals is more than the obvious
outcome of a medical imperative. At the same time, it is already the inevitable consequence of the growing technological configuration of our environ-
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ment, particularly provided by the use we make of the new digital interfaces
to automate our daily behaviors.
The second section of this volume – An Ethics of Quantification – addresses important ethical and political consequences of quantifying bodies
through technological automation and tracking. That Michel Foucault’s formulations on biopolitics were, of course, a relevant step towards understanding
the ideological coupling of technology with the body, is a matter of fact. Yet,
in the same way that, in modern society, the domain of ethics shifts more
and more from social values to individual interests, it is also the control of the
body that each individual can exercise over himself/herself that legitimizes,
strengthens and disseminates technological narratives and myths. Particularly in the field of medical care, there are also countless cases in which
quantification strategies and methods are subordinated to consequentialist
ethical criteria, with the aim, on the part of caregivers, of selecting those patients who have better survival chances. In such cases, the applicability and
nature of ethical criteria are closely connected with numerical selection systems, making it extremely difficult to draw a categorical distinction between
both phenomena. Although on another level of the medical sciences, identical
selection systems can be seen in the traditional binary quantification of sex,
which, despite the various social and cultural changes that have occurred in
recent decades, continues to foster exclusion, as, for example, that related to
the intersex gender.
In the third and last thematic section of this volume – Quantification
and Aesthetics – some relevant relationships are considered between the
quantification processes and the aesthetic dimensions that directly involve
the human body. One of these dimensions is that offered by a new understanding of the body as at the same time natural and artificial. The contemporary
body, subjected to the constant combined action of technology and medicine, became a shapeable and transformable raw material for a transformative
and/or autopoietic understanding of the human being, thus opening a wide
range of problems about the limits of such action and the construction-deconstruction of the boundaries of both the individual and collective identity
of humans. Besides that, the technologically led mapping of the body ended
up focusing more and more on the role of the brain, and with the application
of the cognitivist methodology even on fields that were traditionally considered as objects of pure theoretical speculation. For instance, in the domain of
cognitive sciences, so-called neuroaesthetics seeks to study and map the
neural mechanisms of the production, perception, and judgment of aesthetic
objects. So a fundamental question that underlies this scientific approach has
to do with how the appreciation of beauty can be quantified and, in this way,
be objectified and analyzed empirically. This intent of neuroaesthetics results,
however, in the question of whether the sensory and motor processes can be
quantified entirely. In other words, does the nature of the human body lend
itself to a purely passive role that can be reproduced and entirely controlled?
In all three listed sections, there are theoretical objects and methods
of analysis that transcend the philosophical field and which are truly interdisciplinary. The multifaceted phenomenon of quantification requires, indeed, a

combined theoretical effort, through which it is possible to cross conceptual approaches with fundamental empirical data on the several inscription
forms of quantitative processes. So one of the fundamental aims of this
volume is, precisely, to allow an effective intersection of the theoretical and
practical domain.
Last but not least, the editors of this volume would like to express
their deep gratitude to the authors who took part in it, for the way they
agreed to reflect on the issues raised by quantification, which, despite the
numerous published studies, still lack systematic interdisciplinary analysis.
Special thanks go to the coordinator of the IEF - Institute of Philosophical
Studies, Mário Santiago de Carvalho, for having allowed the publication of
this volume in the IEF eQVODLIBET book series.
Coimbra and Rome, January 2021

Joaquim Braga
Simone Guidi
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I
MANAGING HEALTH AND BODIES
OLD AND NEW APPROACHES

Chapter 1

Quantified Bodies, Exclusion, and
the History of Randomised Clinical Trials
Ben Toth1
Abstract: The historiography of clinical trials, in Britain at least, is built around a trial
of streptomycin as a treatment for tuberculosis organised by the Medical Research
Council (MRC) in the late 1940s. Before the streptomycin trial, standard accounts
run, clinical trials were rarely undertaken, and lacked rigour. However, rigorous clinical trials sponsored by the MRC were organised in 1930s Glasgow by Dr Thomas
Anderson. Why they are more or less absent from the standard history, and why
they took place, are the subjects of this paper. In recovering the context in which
the Glasgow clinical trials took place three factors stand out. Firstly, the practice
operated by the city authority of treating most cases of skin infection by hospitalisation. Secondly, the unusual extent of interconnectivity between privately and publicly-funded hospitals, and between research and clinical medicine, in Glasgow in
the 1930s. And thirdly, the belief of Thomas Anderson, the clinician who undertook
the trials, in the value of biometry as a basis for evaluating therapies. These factors
can be given names. The first is the moral economy of medicine - the practice of
establishing fever and isolation hospitals as part of hospital provision in nineteenth
century Glasgow. The second is the political economy of medicine - the relationships
among doctors, the growth of scientific medicine in the city, and especially the degree of interconnectedness between the health care systems associated with the
University of Glasgow and the Corporation of Glasgow. The third is the mathematisation of causality - in this instance the biometric sensibilities of Thomas Anderson:
his understanding of quantification as a means to generate knowledge that was both
scientifically and clinically valid.
Keywords: clinical trials, scientific medicine, quantification, randomisation, Karl
Pearson, fever hospitals, United Kingdom, prontosil, sulfonamides.

Introduction
Modern clinical trials are quantifying machines – precise experiments – which
produce a measure of the effectiveness of a therapeutic treatment in humans.
1 Ben Toth
Independent Scholar. Chelva, Valencia, Spain.
E-mail: ben.toth@gmail.com
Braga, Joaquim & Guidi, Simone (eds.), Quantifying bodies and health. Interdisciplinary approaches, Coleção eQVODLIBET 10, Coimbra: IEF, 2021.
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The aim of clinical trial design is to provide a fair test of a treatment, based
on objective, quantified information about its effectiveness. The measure
which emerges from the trial is a statistic - typically a p value or a confidence interval - that refers to the empirical distribution of a variable across
the population model created in the trial set-up. p values are controversial
(Wasserstein 2016) and confidence intervals may appear unduly arcane.
Accordingly, the results of clinical trials are often now expressed as the
Number Needed to Treat – which is the number of patients receiving the
treatment who need to be treated for one patient to benefit (CEBM 2012).
This accounting offers a more intuitive vision of a quantified therapeutic rationality connected to a policy enterprise spanning academia, government,
and the pharmaceutical industry.
Although the detail can be complex, the design of clinical trials is
mercifully simple in principle. A predefined group of patients who might benefit from a treatment are divided at random into two groups; one group is
given the trial treatment and the other a control treatment, which might be
an existing treatment or a placebo. There are many additional details - techniques of randomisation; methods to ensure that neither the patient nor the
experimenter knows who is receiving which treatment; power calculations
to ensure the trial is capable of producing a clear result; the need for patient
consent; the application of complex statistical tests; and the use of Intention to Treat and subgroup analysis. But the outline of clinical trial design is
straightforward and the logic appealing, provided one believes that the role
of the clinician is secondary to the role of the treatment.
Modern clinical trials of this type - randomised controlled trials emerged, more or less pristine so the story goes, in 1948, when a new drug
streptomycin was tested as a treatment for late-stage tuberculosis (MRC
1948) (Yoshioka, 1998). The trial is notable for several features: the determining role of a statistician in the design and conduct of the trial; the
use of randomisation to allocate patients to receive streptomycin or not; the
recruitment of patients from several hospitals; and the application of statistical tests to determine the results of the trial. It was sponsored by the UK
Medical Research Council. Probably importantly for its subsequent acclaim,
the results were positive; twelve months after treatment 46% of patients
receiving conventional therapy had died, but only 22% of patients receiving
streptomycin had succumbed. As the trial report concluded, ‘the difference
in mortality between the two groups is statistically significant’. (MRC 1948,
p. 782)
The growth in the number of robustly quantified clinical trials (globally
approximately 300,000 took place in 2019: https://bit.ly/3ohXPHB) coincides
with what Vivianne Quirke and others have called the era of biomedicine
(Quirke, 2008), a period beginning after the second world war and continuing to today. Biomedicine, Quirke writes, is ‘a step change in the scale of investment in research, a new role for the state as scientific entrepreneur, an
increasingly fundamental level of investigation in biology and medicine, and
a closer relationship between the laboratory and the clinic’. (Quirke, 2008,
p. 442-443). Clinical trials are an essential part of the imaginative landscape
of the biomedicine era. Within this landscape the MRC streptomycin trial
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plays a foundational role, almost a creation story, demarcating medicine of
the biomedicine age with the type of medicine that came before it. Austin
Bradford Hill, the lead statistician on the 1948 trial, led the introduction of randomised controlled trials to an international audience at a WHO conference
in 1959 (Bird, 2014). He was knighted in 1961 and the suggestion later made
that he should be nominated for the Nobel prize for medicine (Lock, 1994).
As well as a breakthrough with no antecedents, the streptomycin trial
is also the culmination in a longer story of the growth of quantification in medicine. Depending on the degree of historical foreshortening the only noteworthy precursor to the 1948 trial is James Lind’s eighteenth-century shipboard
trial of lemon as a treatment for scurvy. This over-compressed timeline can
be enriched easily. According to Bhatt the first clinical trial is recorded in the
Bible (Bhatt, 2010). Other accounts record that in the tenth century the Arabic physician Al-Razi recommended the use of untreated controls when testing the effectiveness of a new treatment; in early nineteenth-century France
Pierre Louis proposed a clinical trial of the effectiveness of blood-letting; and
in early twentieth-century England Karl Pearson suggested a statistical trial
of anti-typhoid vaccination (Edwards, 2007); and as Harley Warner, Marks,
and Rosser Matthews have shown, the growth of rational therapeutics and
quantified medicine in the United States was accompanied by clinical trials in
the nineteenth and early twentieth centuries (Harley Warner, 1997) (Marks,
1997) (Rosser Matthews, 1995).
The best historical timeline of clinical trials is provided by the James
Lind Library (https://www.jameslindlibrary.org/). But however rich the timeline
becomes, it corresponds to a linear law of thought regarding quantification,
in which medicine moves inexorably from irrationality to rationality, from darkness to light, from confusion to clarity. About quantification, the noted medical
historian Richard Shryock wrote, ‘the prospect was attractive and it is not
strange that it appealed to those who hoped to bring order and certainty into
medicine’ (Shryock, 1961, p. 222).
In this paper, I want to do two things. Firstly, to add the Glasgow clinical
trials of prontosil to the historical timeline. And secondly, contra Shryock, to
use the Glasgow trials as a case study of the way quantification is not a slowly evolving force latent in all medical thought, but something that becomes
meaningful under specific conditions, for specific reasons.
1. The Glasgow Clinical Trials
Clinical trials of antibacterial drugs as treatment for infectious diseases took
place between 1936 and 1947 at Ruchill Hospital in the city of Glasgow, Scotland. The trials involved what were then potentially life-threatening infectious
diseases, including erysipelas, measles, and pneumonia. The treatments in
the trials were recently discovered sulphonamide drugs, notably sulphanilamide discovered in Germany in 1932 as a by-product of azo dye production,
and retailed under the name Prontosil (Lesch, 2007) (Rubin, 2018).
The clinical trials were organised by a young Scottish physician Thomas Anderson (1904-1990). After studying medicine in Glasgow, Anderson
worked in public hospitals in the city, where he completed his medical doc-
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torate based on clinical trials of Prontosil and related sulphonamide drugs.
(Anderson, 1944). He was promoted to Reader in Infectious Diseases in
1947. In 1951, Anderson established the Brownlee Laboratory at Ruchill as
a centre for research into the epidemiology of respiratory infections. Anderson’s MD thesis is available online, and a more detailed description of the
trials was published recently (Toth, 2019).
The trials were undertaken at the request of the Therapeutic Trials
Committee of the UK Medical Research Council (Toth, 2015). Their design
was left entirely at Anderson’s discretion; the only requirement was that he
produce results suitable for British clinicians. The trial designs he came up
included a random allocation to treatment and control groups; the use of
placebos; quantified outcome measures; and statistical testing. The trials
produced positive results. Prontosil and other sulfonamides were effective
at treating a range of bacterial infections. And as John Lesch writes, they
went on to save many millions of lives between 1937 and 1952 (Lesch,
2007, p. 270).
2. Why did the Clinical Trials Take Place in Glasgow?
In recovering the context of the Glasgow clinical trials three factors stand
out. Firstly, the practice operated by the Glasgow Corporation of hospitalising most patients with infectious diseases. Secondly, the high degree of
interconnectivity between voluntary and state-funded hospitals in Glasgow
at the time. Thirdly, Thomas Anderson’s belief in the value of biometrics as
a basis for evaluating therapies, coupled with his ability to apply statistical
techniques in a hospital setting.
These factors can be given names. The first is the moral economy of
medicine - the practice of establishing fever and isolation hospitals as part of
hospital provision in the late nineteenth century, a prominent but not unique
feature of Glasgow hospitals. The second is the political economy of medicine - the relationships among doctors, especially the degree of interconnectedness between the health systems associated with the University of
Glasgow and the Corporation of Glasgow. The third is the mathematisation
of causality - in this instance the biometric sensibilities of Thomas Anderson:
his understanding of, expertise, and belief in, the efficacy of quantification
as a means to progress scientific medicine.
3. The Moral Economy of Medicine in Glasgow
Glasgow, on the banks of the River Clyde, was in the eighteenth century a
Scottish merchant city, much of its wealth deriving from commerce associated with enslaved people including trade in sugar, tobacco, cotton and
increased access to markets following Union with England in 1707 (Hamilton, 2005) (Murdoch, 2010). In the nineteenth century it developed into a
major industrial centre, supplying the British Empire with ships, locomotives,
sewing machines, textiles, sugar, and cigarettes (Maver, 2000). Accommodation for its fast-growing population, drawn in mostly from Scotland and
Ireland, was provided in cramped medieval houses in the city centre, vacat-
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ed as the middle classes moved to new suburbs. The inevitable result was
overcrowding, on a scale that shocked observers (Gibb, 1983). Rents were
subsidised by the sale as fertiliser of the dunghills of human wastes deposited
directly into closed courtyards. Edwin Chadwick wrote of Glasgow:
‘the second passage led to a second square court, occupied in
the same way by its dunghill; and from this court there was yet a
third passage leading to a third court, and a third dungheap ... we
learned that a considerable part of the rent of the houses was paid
by the produce of the dung heaps’ (Chadwick, 1843, pp. 97-98).
Chadwick, arguing that there was a link between squalid living conditions
and the spread of disease, recommended government intervention to provide clean water, improving drainage systems and enabling local councils
to clear away refuse from homes and streets. The Public Health Act of 1848
addressed Chadwick’s report, marking what Christopher Hamlin describes as
‘the start of a commitment to proactive, rather than a reactive, public health in
which the state became guarantor of standards of health and environmental
quality and provided means for local government to meet those standards`
(Hamlin, 1998). Further legislation, notably the establishment of local Medical Officers of Health, meant that by 1872 public authorities in the UK were
responsible for a wide range of health services including the collection of
statistics and the provision of hospitals (Sheard, 1994).
The pattern of provision across the United Kingdom varied because
legislation gave few centrally directive powers (Morley, 2007). In Glasgow,
as Stephanie Blackden describes, a local Police Act of 1862 meant that the
development of services for infectious diseases was under the control of the
Police Committee (Blackden, 1976). Measures included: house-to-house visiting; the collection of statistics; the removal of nuisances; fumigation; washing houses; and hospitalisation. These measures were intended as temporary responses to epidemics. But after 1866 - the year of a cholera epidemic,
the opening of the publicly funded Fever Hospital, and a new Glasgow Police
Act - they became the established pattern of treatment for infectious disease
in Glasgow.
Fever hospitals became, for the next 70 years, an organising logic for
treating infectious diseases, in the United Kingdom and elsewhere (Kisacky,
2005). The efficacy of isolating infected individuals was questioned at the
time (Eyler, 1987). But the value of isolation lay not only in treating disease.
As Dr James Russell, the first superintendent of the Glasgow Fever Hospital
explained in 1870, in a report commended by the reforming medical journal
The Lancet, isolation hospitals were also the opportunity to reconfigure medical services:
Dr. Russell makes some remarks on the “unification of the interests
which deal with fever.” He thinks it will be necessary, in order to
give the hands of the Sanitary Department free command over infectious diseases, that they shall undertake the hospital treatment
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of them entirely. The prevention of disease is the special province of the local authority; its treatment may devolve upon various
public bodies and institutions. The latter receive a person suffering from fever for his individual good solely. On the other hand,
when the local authorities treat a person suffering from fever, it is
because the patient has a “contagious” disease, and comes within the meaning, if not the definition, of the term “nuisance”; they
do so for the public good solely. (Lancet, 1870)
Opposing the views of Chadwick, and most famously Rudolf Virchow, that
fevers should be treated as a social phenomena (Virchow, 1848), Russell
argued that fevers should be treated by isolation. And that fever hospitals
clarified the standing of public health medicine and justified a role for medical services within the policing function of Glasgow. Before the term contagious came to be associated unambiguously with the germ theory of disease it meant nuisance - something, or rather someone, to be isolated from
the social body (Pelling, 1978) (Hamlin, 1992).
The fever hospitals built in Glasgow from 1865 onwards played a
role in reducing the impact of infectious diseases. They form, as Russell
wished, a distinctive part of the architecture of healthcare - the architecture
of isolation as Harriet Richardson has described it (Richardson, 2020). But
as Carolyn Penington and Simon Szreter argued their impact on health was
marginal at best. The decline in epidemics and in mortality from them is
more likely to have come about because of social intervention rather than
hospitalisation (Pennington, 1976) (Szreter, 1988). Chadwick and Virchow
were right. But whatever their impact on health, Glasgow’s fever hospitals
were to provide Thomas Anderson with a predictable and compliant population upon which to conduct clinical trials.
4. The Political Economy of Medicine in Glasgow
The Glasgow clinical trial of Prontosil was sponsored by the UK Medical Research Council (MRC). Established in 1913, the MRC amalgamated itself,
unsurprisingly, to the scientific modernisation of clinical medicine. Its first
act was to establish a large scientific campus in north London. And, having
failed to establish its own hospital, the MRC sponsored the establishment
of professorial departments in large hospitals, along the lines of those being
established in the United States following the Flexner report of 1910, to gain
access to patients (Landsborough Thomson, 1973).
Ruchill Hospital - a small publicly funded infectious disease hospital
in a by then de-industrialising city in Scotland - seems an unlikely location
for an innovative clinical trial2. Ruchill had, to use the terminology of the time,
a ready supply of clinical material because of the high levels of ill-health in
Glasgow, described in (Glasgow Centre for Population Health 2006), and
the policy of compulsory hospitalisation of cases of infectious diseases. But
2 Ruchill Hospital finally closed in 1999. Its buildings are now derelict as the site awaits
re-development.
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equally important was the impact of scientific medicine on the organisation of
medical services in Glasgow.
Scientific medicine of the sort the MRC endorsed did not necessarily
mean quantification. Claud Bernard argued, against his numerist predecessors such as Louis and D’Amador, in favour of scientific - by which he meant
exact, physiological - knowledge over the mere suggestiveness of quantification (BMJ, 1865). A re-orientation of clinical practice towards scientific medicine was closely connected to professional reform and to the organisation of
services. ‘Our contention’ write Study and Cooter (Sturdy, 1998) ‘is that, in
Britain between about 1870 and 1950, the laboratory-based medical sciences
were taken up and promoted as part of a broader process of change in the
social organization and social relations of medical practice.’ ‘And in particular’, Sturdy writes of the impact of scientific medicine in the city of Sheffield
in England, ‘it shows how the scientific reorganization of medical knowledge
helped to establish a new hierarchy of medical practice that was seen to be
more appropriate to the administrative needs of healthcare in the city.’ (Sturdy, 1992)
By insisting on the interconnectedness of knowledge, profession, and
organisation, Sturdy and Cooter argue that the growth of scientific medicine
should be mapped in local contexts rather than as simply being the result
of general epistemic advance. The development of scientific medicine in
Glasgow, which was essential to the possibility of the clinical trials undertaken
by Thomas Anderson, illustrates Sturdy and Cooter’s thesis. In Glasgow, as
in Sheffield, the reconstruction of the medical profession took place in several
overlapping phases, and had a distinct local flavour. The phases can be set
out schematically as follows, based on research by (Blackden, 1976) (Hull,
2001) (Hull, 2007) and (Richardson n.d.):
·

·

·

·

·

The creation of a new medical role of Medical Officer of Health (MoH)
as part of the Police Act of 1862. The first full-time Glasgow MoH, Dr
James Russell, was to become the first superintendent of the Glasgow
Fever hospital at Belvidere. Russell was an advocate of compulsory
registration of infectious diseases, and a keen statistician.
The establishment of fever hospitals. The new fever hospitals in
Glasgow were first the temporary hospital in Parliament Road established in 1865, then permanent hospitals in Belvidere in 1870, a site
bought by the town council from a line of tobacco and sugar merchants,
and then Ruchill in 1900.
A phase of hospital and laboratory building. In 1874 a new major hospital - the Western Infirmary - closely associated with the University of
Glasgow. Then, in short order the establishment of a university Pathological Institute at the Western Infirmary in 1896, and a City Council
bacteriological laboratory in the main Square in 1898.
A phase of (human) network building. The extension of the University into the Glasgow Royal Infirmary around 1908-11; grants and professorships to the University of Glasgow from the Medical Research
Council from 1918 onwards.
The 1929 Local Government Act which consolidated the management
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·
·

of the charity and publicly funded hospitals, accompanied by their
establishment as teaching hospitals, facilitated by Alexander MacGregor, the MoH.
The integration of scientific and clinical medicine under the leadership of Sir Hector Hetherington Glasgow University’s Principal and
Vice-Chancellor from 1936-61.
In 1937 the part-funding of a University Professorship by the Glasgow
City Council.

By the mid-1930s, publicly funded health care, training, and research in
Glasgow had been shaped into an inter-connected framework of hospitals,
laboratories, scientists, and clinicians, between them trying to balance the
imperatives of scientific and clinical medicine. When, in 1936, the MRC
needed extra clinical research into the effectiveness of Prontosil, and also
into British substitutes for the German drug, it was able to call on its extended network. The MRC contacted William Snodgrass, chief physician
at the Southern General Hospital (formerly Govan Workhouse), who was
connected with the MRC, to enquire if he could help. Snodgrass, in turn,
asked Thomas Anderson, Deputy Physician at Ruchill Hospital and working
towards his MD thesis, if he could undertake clinical trials of Prontosil on
cases of infectious diseases (Toth, 2019). Anderson agreed, and his thesis
submitted to the University in 1945, was awarded the Bellahouston Medal
for the most distinguished MD thesis of the year.
5. The Mathematisation of Causality
For Claud Bernard, clinical trials on populations of patients were not the
best way to understand the effectiveness of therapeutic drugs. Quantification was conjectural, empirical, and so at best a stage towards exact
medicine and rational therapeutics (Morabia, 2018). Clinical trials do not,
as Bernard observed, illuminate the precise physiological mechanisms by
which drugs work. Nor will they answer the patient’s main question - will this
treatment work for me?
Despite Bernard’s misgivings, a new type of statistics emerged towards the end of the nineteenth-century, whose leading exponent in Britain
was Karl Pearson (Porter, 2004, p. 271) (Magnello, 2009). By mathematising first normal and then non-normal population distributions, Pearson
was able to extend the application of statistics beyond the quantification
of disease and mortality to the point where they could be used for testing
scientific hypotheses. Pearson’s vision was of an evidence-based society,
in which ‘the ideal citizen if he existed, would form a judgement free from
personal bias’ (Pearson, 1900, p. 6). The chi-squared test, which Pearson
invented in 1900, is still used daily by countless scientists (Barnard, 1992).
As Magnello wrote, Pearson’s statistical methodology not only transformed
our vision of nature, but it also gave scientists a set of quantitative tools to
conduct research, accompanied with a universal scientific language that
standardised scientific writing in the twentieth century’ (Magnello, 2005-6).
It is therefore unsurprising that at the time of its creation in 1913 the MRC
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established a statistical department alongside its laboratories. Its first Director, John Brownlee, was a graduate in both mathematics and medicine, a
follower of Pearson (Magnello, 2002, p. 117), and by chance the head physician at Ruchill Hospital at the time of his appointment to the MRC (Farewell,
2013). Brownlee published widely on epidemiology and theoretical statistics,
including in Pearson’s journal Biometrika. His reputation was established on
the basis of a 1907 paper on statistical studies in immunity, in which he used
curve fitting to reinterpret existing data and propose a new understanding of
the causes of epidemics (Fine, 1979).
Brownlees’s tenure at the MRC quickly came to be regarded as both a
scentific and an organisational failure (Farewell, 2013). During the First World
War the MRC statistics department amassed data about the effects of war on
soldiers, at great cost, but with little scientific value. In the 1920s his reputation suffered because of a perceived lack of organisational capacity and also
because his theory of the cause of epidemics was seen as erroneous. His
premature death in 1927 enabled the MRC to reconfigure its statistics department (Higgs, 2000).
For much of the 1920s and early 1930s therefore, the MRC was equivocal about the role of statistics in medical research (Higgs, 2000) (Magnello,
2002, p. 95-124). Accordingly, when providing clinicians with drugs to test,
the MRC made no recommendations as to how the drug should be tested
or data collected. In practice a clinical trial could involve studies on animals,
physiological tests on single patients, small case series, and only rarely - as
with Prontosil - clinical trials resembling the sort used today to determine the
effectiveness of a treatment in humans.
In asking William Snodgrass - who in turn asked Anderson - to test
Prontosil, the MRC’s only requirement was that tests would provide evidence
suitable for British doctors. This specification was because another MRC
sponsored scientist, Dr Leonard Colebrooke, had failed to provide suitable
evidence, because he had tested Prontosil on mice (Toth, 1998). Anderson
willingly and ably fulfilled the request, testing the new drugs by dividing the
patients at random into treatment and control groups, measuring their effect
on the course of various infectious diseases, and applying Pearson’s chisquared statistical test to draw conclusions. The results were published in
The Lancet in 1937, and provided clear evidence of the effectiveness of Prontosil (Snodgrass, 1937).
Anderson’s reasons for dividing patients at random reflected his clinicalview that the constitution of the patient was an important factor in relation
to a drug’s effectiveness. Accordingly, the best way to make a fair trial of the
drug was to balance differences in constitution across treatment and control
groups by randomly assigning patients to treatment and control. Anderson
would have known that the test statistic he wanted to apply assumed that
the two patient groups were random samples from a single population. But it
was not necessary for him to emphasise the underlying mathematical model,
because the Glasgow approach to integrating clinical and scientific medicine
described by (Hull, 2007) allowed Andrson to incorporate the logic of randomisation in an informal way. Allocating patients in the order they came onto
the ward was a clinical, good-enough form of randomisation on a hospital
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ward, and so allowed Anderson to implement Pearson’s mathematised scientific rationality in an everyday setting.
6. Discussion: the Discursive Practice
The Ruchill clinical trials conducted by Thomas Anderson show that a sophisticated clinical trial could be organised by a clinician in a small hospital
well away from the centre of scientific power in the UK.
It is right to restore Anderson’s trials to the timeline of the development of clinical trials. And to reflect on why it was lost. The standard history
of randomised clinical trials sets its date of birth as 1948, with everything
before it as a shadowy precursor at best. The historical reconstruction was
purposeful - it was intended to promote the role of professional statisticians
and the development of a clinical trials industry alongside clinical medicine.
The Glasgow erysipelas trials did not provide this sort of narrative. They
were led by a clinician, and were constructed within the logic of clinical medicine. They took place in a secondary hospital, in a rapidly declining city, and
possibly suffered within the MRC’s historical memory from their association
with the discredited figure of John Brownlee.
The message of the Ruchill trials is also that if they could arise in a
small hospital in a declining city they could arise anywhere. And, as Chalmers and colleagues document, this is in fact the case - there are around
200 similar trials in the nineteenth and early twentieth centuries (Chalmers, 2011). The exhumation of so many hidden bodies raises the possibility of a different type of explanation in the history of clinical trials. Instead
of seeing them as evidence of the slow growth of a quantifying sensibility
(Shryock, 1961) we can see clinical trials everywhere in the nineteenth and
early twentieth century. This widespread occurrence is better described as
evidence of a new way of creating medical knowledge, as a discursive practice to use Foucault’s suggestive phrase. ‘Medicine’, Foucault wrote ‘made
its appearance as a clinical science in conditions which define, together with
its historical possibility, the domain of its experience and the structure of its
rationality’ (Foucault, 1973, p. xv) and:
If in clinical discourse the doctor is both clinician and laboratory
technician, it is because a whole field of relations are involved,
involving the hospital as a purified space of observation, of partly
proved partly experimental observation, probabilistic reasoning,
and the doctor’s role as a representative of public health. The
clinical discourse which emerged in the nineteenth century, and
is still with us, is a practice, a group of rules, which establishes
a system of relations between the elements which constitute it.
(Foucault, 1972, pp. 53-55).
To see the Ruchill trials as simply one among many events within a discursive practice seems right. But still, it is of interest that this event occurred in
that place, at that time. Pearson’s development of mathematical statistics
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created the possibility of a precise quantification of the effectiveness of therapeutic drugs, an approach embraced by Brownlee and Anderson because
they understood mathematics. Coupled with the availability of a large hospital
patient population, the extended network of the MRC and its urgent need for
clinically relevant results, the clinical trials at Ruchill became possible.
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Chapter 2

The Quantification of Health in the Practice of
Traditional Chinese Medicine (TCM), from the
Conception of the Body that underlies it
Catarina Rebelo1
Abstract: Is it possible to quantify a “healthy” body in Traditional Chinese Medicine (TCM)? What is the conception of the body that underlies this ancient practice
(Taoism and Confucianism)? Can we draw any parallels with our pre-Socratic influence? What relevance does this theme have in the subject of health care today?
These are the questions we propose to think about, in order to contribute to a reflection on the subject of health today. We believe we can do this, showing how the
Oriental view of the body and health can be another tool to mitigate the negative
effects of interpretations of modern mechanization of the body, in the field of health
and care.
Keywords: Quantification, Health, Traditional Chinese Medicine (TCM), Heraclitus.

Since the translation of Oriental concepts can become difficult, given that,
when translating, there is an entire underlying worldview that is often impossible to contain in just one word or concept, there may be those who question
the establishment of parallels between Oriental and Greek conceptions about
these body-related topics. Our intention is not to force this parallel, but we
find, at least, in the two heritages that we chose to address in this presentation, which are chronologically close, a common concern: the understanding
of the world around them.
The development of TCM unfolded over several centuries, going through several phases, but it is in the 4th century BC that it is systematized and
properly documented, although it was in the Zhou Dynasty that Taoism and
Confucianism began to develop (1045-221 BC). It is also around this time
that Heraclitus, “the obscure”, lived (540-470 BC). What is a healthy body ac-
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cording to TCM? Can health be quantified in this culture? How does health
manifest itself?
What can TCM tell us about what a “healthy” body is? To understand how a healthy body can be quantified from TCM principles, let’s try to
summarize the main ideas that are on the theoretical basis of this practice.
Several streams have emerged in the West to study the history of
TCM (Manfred Porkert, Joseph Needham or Erwin Ackerknecht) and it is
with Paul Unchuld that we identify ourselves. This author argues that there are two basic paradigms that influenced the development of TCM and
analyzes how these paradigms were being adapted in different conditions
and societies.
The paradigmatic core of any conceptualized system of health
care consists of the basic paradigm accepted by the creators of
a particular system of therapy. This basic paradigm supplies the
fundamental causal nexus necessary to explain the occurrence of
illness. In the history of medicine in China, two basic paradigms
appear to have provided the entirety of all therapy systems documented with a durable core. These two paradigms, known in
other cultures as well, are the paradigm of cause-and-effect relations between corresponding phenomena, and the paradigm of
cause-and-effect relations between non-corresponding phenomena. (Unchuld, 1985, p.5)
These two paradigms can coexist and together with the Yin -Yang laws
of the Five Phases of Change of systematic correspondence (Five Movements), they are part of Chinese literature and are well represented in it.
Taoism or Chinese philosophy, in its origin, does not intend to give an explanation of the world. It only wants to show its coherence.
So we should take into account that, in this long and differentiated
history, built by many stories, it is not possible to define a “pure” therapeutic
conceptual system: “in actual daily practice, eclectic and syncretic therapeutic systems emerge in complex societies with therapeutic plurality.” (Unchuld, 1985, p.13). It is also important to emphasize that it is a non-analytical worldview. Therefore, the fundamental elements are not determined
separately, as has happened in the West after Modernity.
The law of Yin and Yang shows us how these concepts are used in
the reasoning carried out in the energetic evaluation of a person, and that
allows us to choose the therapeutic path to follow. This law shows us that
the Oriental conception it is based on is one of belonging to relational and
dynamic forces. They are not cosmic principles, but subjective metaphors
that allude to the natural order of things, which can be observed. Hence, this
practice is the result of empirical observation and not of scientific quantifi-
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cation. The use of characters in pairs in the Chinese language is due to the
influence of Yin - Yang dynamics.
These are relative notions, not absolute and never repeatable2. What
is Yin in some circumstances can be Yang in others. Let us look at the example of water in its three states: solid, liquid and gaseous. Liquid water is Yang
relative to ice, which will be Yin. And liquid water can also be Yin relative to
water vapor, which will be Yang. Yin and Yang are neither substances nor
permanent states. Yin and Yin repel themselves, just like two north poles of
two magnets, just as Yang and Yang repel among them. Yin and Yang attract
each other, just as the proton attracts the electron. The extremity of one of
them generates its opposite. Let us consider the example of ice, which can
be classified as Yin, but also burns like Yang (heat). These ideograms are so
interconnected in their meaning that they have in common the radical on the
left, representing three trees upon a hill, of which it is important to point out
the significance of the number three. Three is imbued with meaning for this
culture, since “the one generates the two and the two generates the three,
which are the ten thousand beings” (Lao Tse, 2010, p. 45): Tao, Yin and Yang.
The radical on the right represents, in the ideogram Yang, the sun above
the horizon. And the radical on the right of the ideogram Yin symbolizes “the
clouds that pass through the sky at this moment”, evoking the formation of
these clouds from vapors produced by the energy Qi / Chi (氣, or 气, in simplified Chinese) or breaths of the Earth that rise towards Heaven.
阴 Yin Ideogram

阳Yang Ideogram

Yin is characterized by the adjectives: shadow, interiority, heaviness, cold; as
opposed to the Yang that assumes the following: light, uncovered, exterior,
lightness and warm. It is from this relationship that the world, in its diversity
and multiplicity, appears. Hence the impossibility of a quantification, as this
is derived from a modern reduction of the world to mass, measurement, weight and movement. From this Yin - Yang dynamics emerges the world that
manifests itself in five movements - fire, earth, metal, water and wood - that
are related to each other. There is no point in explaining them one by one,
as this would make the work too extensive. It is only important to remember
that they result from the empirical observation and understanding that man
makes of his environment, for example by observing the seasons. From the
relationship of these movements arise the laws of Oriental human physiology
that explain the different pathologies, the laws of the five movements.
The “Law of the Five Movements” refers to the way in which the seasons alternate in the Yin - Yang dynamics and how they influence the different
structures of the cosmos and man. Man is placed between heaven and earth,
suffering the influences of both, and he man will be balanced if he is in agreement with the balance of the seasons that we can organize in 5 movements/
elements, colors, flavors, foods, animals, organs, sounds, emotions, etc. and
2 As Heraclitus would say: “we cannot bathe twice in the same water in the same river”, Fragment B 91; no two moments are the same, nor are they repeated.
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that are physiologically interrelated among them by their own physiological
and pathological laws.
Health will then be the result of the relative balance between Yin and
Yang, the harmony created with heaven and earth and the four / five seasons (Su Wen, chap. V).
Do not take good health as granted. [just as one] should not forget danger in times of peace, try to prevent the coming of disease
beforehand. (Deadman, 2016, 3)
Taoism, together with Confucianism, constitutes the education system in
this area. While Taoism3 helps in the way of observing and understanding
the nature around us, since TCM is based on effectiveness (and it is not
an exact science), it accumulates a lot of experience. Confucianism guides
us under the form of education, namely for the lifestyle (in the creation of
hygiene and health habits, not only physical, but also mental) to be adopted
in order to live in balance with nature, where man co-exists with others. The
better the understanding of the world, the better will be the understanding
of disease. In this respect, Confucianism moves away from Taoism, for which, in its purest form, we should not even try to fully understand the natural principles. We should just flow and participate in the natural process of
continuous transformations, always opting for the “dazzle of doubt”. Taoism
is not meant to answer questions. It leads to the realization that there is no
point in asking questions.
Chinese medicine has its theoretical and practical bases duly grounded since the Han dynasty (206 BC), and by the 4th century AD the great
classics had all been written (Shangai College of Traditional Medicine, 1981,
p.1), the most well-known and cited being the Yellow Emperor’s Book, which
developed the TCM theory, explaining the physiology, pathology, diagnosis
and treatment bases. This happens in a time of radical changes in social,
political, technological and cultural terms, with the gradual fall of the feudal
regime (Fung, 1952, p. 9).
“During this time, massive clinical experience about disease was
accumulated and formed the basis for systematic laws. These developing
laws were greatly influenced by traditional Chinese philosophy. Theories
about the essence, Qi, Yin-Yang and the Five Elements, were tested with
random medical experiments.” (Xutian Stevenson et al., 2018, p.1354.)
Chinese medicine has an empirical basis and its theory can never be
separated from practice, hence the difficulty in theorizing it and wanting to
give it some scientific character. Its own technical language is ambiguous
and very close to common language, which can cause some confusion in
its comprehension. Despite this difficulty, the notion of body that it presents,
and of whether the body can be quantified, can help us to have a better understanding of this ancient practice.
In Oriental culture we can find, over time, a more considerable amount
of conceptions of what the body may be than in Western culture. This is due
3 The great reference work of this current is the Book of Changes, the I Ching.

the quantification of health in the practice of traditional chinese medicine

33

to the way Oriental people observe and interpret the cosmos that surrounds
them and the consequences that this observation has for the conception of
man as the owner of a body.
From this we can understand how a medicine so old can exist and be
so effective, even if founded on empirical dictates. In order to comprehend
how the body is understood by Orientals, it is inevitable to talk about their
cosmology and the principles and laws that govern it. That is why we have
enunciated them.
Anything that is written about TCM must respect its dynamic worldview, since it is the basis of its reasoning and therapeutic application. Throughout its history, China has considered itself to be the center of the universe.
And in the center of its center lies the figure of the Emperor. This Emperor,
who maintains order and stability, does it simply because he exists. Like the
Tao, he acts by not acting, controlling everything else, as we shall see. The
organization of the world was made on this premise. This order, represented
by the figure of the Emperor, applies from the functioning of the cosmos to
the structure of society and to the structure of the individual, whose sovereign
is his heart. The individual is an organizational unit, like the empire. Thus,
the figure of the Emperor in the organization of society and the role that the
heart plays in man are equivalent: both receive the “virtue of heaven”, they
preside over life. They do not exercise their power directly; the Emperor does
so through his ministers and generals and man through the heart, who “governs” the different organs, which are equivalent to the Emperor’s ministers
and generals.
The notions of Heaven and Earth that are equivalent to the Sovereign
act through Yin and Yang, which are equivalent to the ministers of the Sovereign, controlling the different seasons. Time itself is expressed by the continuous movement of Yin and Yang (circular and non-linear), by the alternation
of the seasons, and it is this same continuous movement that will also explain
the diagnosis and energetic treatment of diseases.
In the Chinese milieu it is natural to perceive life as the silent flow
of vital energies within a concrete and tangible environment. (Larre
et. al., 1986, pp.12-13)
As we have already seen, Chinese medicine is the result of ancient thinking
and has evolved according to the various currents of Chinese thought (Taoism,
Confucianism and Buddhism), and the way these streams have influenced
each era socio-economically, culturally and therapeutically. Chinese medicine
takes a global view of man inserted in his environment, which is the result of
a condensation of energy, indivisible from the environment and with which it
forms an open circuit. If the analogy is not absurd, this is similar to the microand macrocosms of the animist paradigm of nature in the Renaissance.
The notion of Tao - taken from Taoist philosophy - can be simplified as
being the trace left in the visible world by the principle that governs it and of
which man becomes aware through thinking; it is absolute perfection. Howe-
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ver, the Tao does not exist in the visible world. It appears in the form of signs
that need to be interpreted.
The Tao generates the One; One generates Two; Two generates
Three; Three generates ten thousand creatures; the ten thousand
creatures carry Yin and embrace Yang, combining these breaths
of Chi to be harmonious. (Lao Tse, 2010, p. 45)
This “one” will produce the “two”, which is the energy, or breath - Qi or Chi,
氣 or 气, which is found in man in the material (Yin) and immaterial (Yang)
form, making it a condensation of energy - which is the manifestation of Tao,
“Three”.
Qi, the breaths, is the existential force presiding over all changes
in the human body, whether they be macroscopic or microscopic.
It is the truest expression of the way the Tao works in our bodies
according to the modes of Yin / Yang. Qi is like the primordial
materialization of Yang at the level of the human body. (Larre et
al., 1986, 51)
Without the Tao nothing would manifest, there would be total balance, which would amount to non-existence. In energy, there are two opposite but
complementary aspects, which are dialectically related and which give rise
to the law of Yin and Yang mentioned above. Man appears in this context as
one who is between Heaven and Earth, in interaction with the cosmos. The
capital work that serves as a reference to TCM is Huangdi Neijing Lingshu
(the aforementioned Yellow Emperor’s Book), which is a work in the form
of dialogue between Emperor Huang Ti and his doctor Qi Bo (mythical characters?), in which the first asks questions and the second replies, in order
to expose the bases, rules and subtleties of acupuncture. This work and Su
Wen - another part of the Yellow Emperor’s Book - deal with medicine in
general and more deeply with the human being in his indivisible unity, inseparable from the universe in which he lives. In the eighth book, chapter 25,
of this work we find, in the words of the Yellow Emperor:
Covered by Heaven and carried by the Earth, all the myriad beings
have come to existence. None has a more noble position than
man. Man comes to life though the Qi of heaven and earth; he
matures in accordance with the laws of the four seasons. Rulers
and common people, they all wish to preserve [their] physical
appearance. (Tessenow & Unchuld. 2011, p.425)
Heaven is in perpetual motion and is relatively dynamic in relation to the
Earth; the Earth receives from Heaven the light and heat that keep it fertile,
they are thus complementary. Man, who stands bipedal among Heaven and
Earth, is the “two” who manifests himself as the “three”; he is the ternary
product of the complementary opposition that manifests qualities corres-
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ponding to Heaven and Earth. Thinking, pain, psychic function, correspond to
Heaven. The bodies, their tissues and somatization will be represented by the
Earth. In the same way the organ will be Earth, the meridian will be Heaven.
We can dare to say that man is, therefore, a “condensation” of energies and
remains related to the same energies that constitute him, hence the importance given to the “nature” that welcomes him and relates to him. Man as a body
integrated in nature has a privileged place thanks to his positioning. We will
see later that what we can understand by “health” is closely linked with this
conception of man and his body. In the West, as we know, only in contemporary culture has the body been gradually discovered as a unit, which reveals
it as a privileged place, object and agent. It is this conscience that has raised
several questions, namely in the field of health (dualism, materialistic monism
and mentalism).
The word “health” in Latin languages comes from the Greek term salus, which is related to holos (“whole”), and from the Latin salute, salvation. It
has to do with the salvation that is related to the totality and implies a sacred
life - sacrum - in its relationship and balance with the totality.
As Miguel Batista Pereira tells us:
[The] Latin word to measure, “mederi”, heal or restore balance,
where the term medicine came from, has at its root the meaning
of “measure” and this means for us that bodily health is the result of a state in which all parts and body processes fully balance
the measurement. From the same root came not only the word
“moderatio”, which designates the measure of just inner virtue, the
basis of man’s social action and behavior, but also the term “meditatio”, which means weighting, weighing or immanent measuring
to the process of understanding, which bring the internal activity of
thought back to a stage of paradigmatic and harmonic balance. In
its meditative depth, thinking means weighing beings and events,
especially human ones, feeling them, assessing their importance
and, by contrast, suffering the pain and grief of their destruction
and loss. In this sequence, philosophical meditation and medicine
are inseparable in the esteem and recovery of the human being,
forgotten by formal and bookish humanism and already immolated
in the utopian imagery of a future fusion between man and machine. Philosophical meditation is also born out of astonishment towards pain and, therefore, it becomes wisdom from the experience
of suffering, or “patosophia”. (Batista, 2002, pp. 3-4)
Like their counterparts in the West, the great names of TCM, such as Huang
Di, Fu Xi, Ben Cao or Sum Simiao, despite being known for being great doctors, were also very interested in (in their case, Taoist) philosophy, as is put
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forward by by Zhang Xichun (1918-1934), one of the greatest doctors and
medical reformers of the 20th century in China.
We can find philosophical concerns in several areas of Oriental medical interest, especially in the “nurturing life” (Yang Sheng) practices that
were first described in philosophical texts and later developed in medical
treatises.
This link is made explicit by Zhang Xichun, who unequivocally describes philosophy as the basis of medicine.
What this author argues is that, although the work Nei Jing is an
exposition about medicine, it begins necessarily with philosophy and understands philosophy as the study of how to “protect the person” (Raphals
2015, part 4). Zhang Xichun tells us that, although many recent medical
journal reports consider that (traditional Chinese) philosophy holds back the
progress of medicine, in his view philosophy is the real source of medicine.
What this means is that medicine is the natural result of philosophy.
Disease can be caused by an internal energy imbalance that later
affects not only the organism, but also the psyche, because man is understood in his unity and in relation to the environment, as we already know; or
by the invasion of an external energy - wind, cold, heat, dryness, humidity,
a strong emotion - that attacks the energy of the organism.
The Yellow Emperor asked: “What constitutes a healthy person?”
Qi Po answered: “Man has one exhalation to one pulse beat
which is then repeated, and he has one inhalation to one pulse
beat which is also repeated. Exhalation and inhalation determine
the beat of the pulse. When there are five respiratory movements
to one pulse beat, it means that there is one extra movement inserted, bringing about deep breath in what is called a healthy and
well-balanced person. A healthy and well-balanced person is not
affected by disease. (Veith, 1984, p. 168)
Thus becomes understood the importance of cultivating a practice called
“Yang Sheng”, “nourishing life”, which consists of a set of habits related
to the moderation of emotions, food, sleep, sexual activity, pregnancy and
postpartum, energetic gymnastics, caring for children.
In this form of medicine, in addition to all its energetic principles and
its theoretical basis formulated through empirical observation - despite its
rich history -, we can find a general consensus among its historians concerning the great influence that Confucius and Confucianism had in its development. We choose not to focus on the influence of Buddhism, as it appeared later (4th century AD) and is more related to religious practice and linked
to individual development, bypassing the community.
Revisiting the influence of Confucianism, thinking about the relevance it may have for our investigation, we are led by the author Michel Dupuis
to think about the ideogram Ren and the relationship it can have with the
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notion of care. Indeed, Confucius’s thought is organized according to a term
for which he would have invented an ideogram that points to a reality:
[…] The Ren. It is Chapter 4 of the Anaclects that deals with it most
in particular, although the notion remains fundamentally vague. It is
usually translated as “sense of humanity”, compassion or even pity.
We can translate it as «kindness», «well-doing» or «benevolence».
I venture to translate it as “care”… Its ideogram shows its content
in a magnificent way; it consists of two elements: one designates a
person adjacent to the sign «two», thus showing that being oneself
is always a matter of community or, at the very least, dialogue with
another. The ideogram shows exactly: “one person/two” (Dupuis,
2013, p. 37).
Through his conception of the organization of society, Confucius’s purpose
was to recover the ancient values of the philosophers’ period, which had faded in his time, by rectifying the names given to things. For him, every human
being, as a human, has a tie to a plurality. In this search for theTao, the path,
that would take him to this social organization, he used an approach to the
notion of detachment different from Taoism. Confucius was based on a more
realistic criterion, where the practice of ritual behavior would provide a real
chance for followers of his doctrine to live harmoniously in society. For Confucius, the Ren was a practice and not a theory; a service, an act, both inspired
by the knowledge of humanity and with a view to reinforcing that knowledge.
Confucius argued that each person should fulfill their role in society,
not because it was meant to be, but because if each person did it correctly,
through habit, they would be able to temper their spirit, avoiding excesses.
Confucianism advocated the creation of a capable, culturally educated and
organized society for the well-being of all. Some of the principles he left us
are: Ren, humanity; Li, ritual courtesy; Xiao, filial piety; Xin, integrity, rectitude; Chung, loyalty, moral conscience; and Shu, altruism. “Being able to put
these five things into practice, wherever you go, that constitutes Ren.” (Fung,
1952, p. 73). Each of these principles would be linked to the characteristics
that, for Confucius, were absent or decadent in society. His philosophy sought the redemption of the State by correcting individual behavior, advocating
a code of social conduct . Nowadays, due to an incorrect application of the
advances of the modern and technological era, there is also a loss of values
and, in health, due to the instrumentalization of the body and the conversion
of health services into businesses, human care has also been harmed in
some ways, despite the great advances in medicine.
Every human being is linked to the plurality of others and through the
practice of Ren, the human being puts himself at the service of others, by acting through care, through his humanity, in a harmonious movement (similar
to a melodious dance movement).
It is through the ritual, Li, that a person can consolidate this care. The
ritual is understood here not in a sense of routine or standardization of action,
but as a “style, a fair way of doing things, an adaptation of gestures and atti-
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tudes that must be appropriate to the circumstances.” (Dupuis, 2013, p. 40)
The ritual, performed in a heartfelt way, is for Confucius a form of respect
for the other.
Coming to this point of reflection we are forced to remember our
freshman days in philosophy, with a year of advance in the study of TCM. It
was impossible not to associate Heraclitus’s ideas with what we were learning about the theoretical bases of Chinese medicine.
Without wanting to establish unquestionable truths, we would like
to share our curiosity when doing these readings. And we would also like
to make clear that we haven’t made a historical investigation of facts that
may prove that there’s been an interaction between Heraclitus and Chinese medicine or Chinese thought. And we know that translations have their
contingencies.
Although geographically distant, the Oriental authors who systematized the theoretical bases of TCM and Heraclitus shared, at the same time,
a common interest: the world around them.
The closest parallels we think we can establish are between the ideas
of Logos and Tao, between the Theory of the Opposites and the Law of Yin
and Yang, and the importance of life in society in order to be in harmony with
Tao / Logos, in other words, of an ethics.
For Heraclitus, “what was vitally important was the complementary
idea of a measure inherent to change, the stability that persists through it
and governs it.” (Kirk et al., 1994, p.192). This change, apparently contrary
to stability, makes us think about the alternation of the dynamics that operates between Yin and Yang, opposites that attract and balance each other,
where the Logos, like the Tao, is the unifying and regulating principle of
existence (and non-existence). As Heraclitus tells us in fr. 196: “By listening,
not to me, but to Logos, you are advised to agree that all things are one.”
(Kirk et al., 1994, p.193), referring to Logos as a measure and regularity of
change, calculation or proportion. And also in fr. 232, Diogenes Laërtius, “It
is not possible to discover the limits of the soul, even if it covers all paths: it
has such a profound measure.” (Kirk et al., 1994, p. 211), since this soul /
Sheng is related, not only to the body, but to the Logos / Tao.
As for the “relation of the opposites” that TCM presents in the notions
of Yin and Yang, we find in Heraclitus the same notion of opposite realities.
For example, in fr. 203, Aristotle, “things taken together must be, in the first
place, the opposite: what we consider together with the night is, for example, the day.” (Kirk et al., 1994, p. 211). Or, still concerning opposites, fr. 201,
Stobaeus, “disease makes health pleasant and good, like hunger does to
satiety, and fatigue to rest.” (Kirk et al., 1994, p. 197). and fr. 202, Pseudoplutarch, “And as one and the same thing there are life and death, wakefulness and sleep, youth and old age; for these things when they change, are
the one, and those, when they change, are these.” (Kirk et al., 1994, p. 195).
According to fr. 207, Hippolytus, like the Tao, “an invisible connection is more powerful than a visible one.” (Kirk et al., 1994, p. 195), where
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(fr. 208, Hippolytus), “the true constitution of things likes to hide.” (Kirk et al.,
1994, p. 199).
But this confrontation of Oriental ideas with those of Heraclitus also
extends to the notion of fire, as a coextensive of Logos. Fire “is the common
element of all vapors (since they are conceived as a compound of fire and
different kinds of incense). The change of one and the other causes a total
change of name, which is misleading, since only a superficial component has
changed and the most important constituent remains.” (Kirk et al., 1994, p.
198).
We also find the notion of a fire in TCM; the two most important types
of fire are “imperial fire” (related to the ancestral and primordial energy of life,
the vital essence or “Jing Qi”, which comes from the fusion of the egg cell with
the sperm cell) and “ministerial fire” (that comes from the energy captured
from the digestion of food and respiratory energy), and there are also energy
imbalances associated with the “uncontrolled fire” in the body.
To conclude our presentation, let’s look at some fragments of ethical
advice and human laws, that are supported by universal divine law. They are
in agreement with the Logos which is a constituent and regulator of the cosmos.
We can read in fr. 227, Diogenes Laërtius, “wisdom consists of one
thing, of knowing, with true judgment, how all things are governed through
everything.” (Kirk et al., 1994, p.210) and in fr. 250, Stobaeus, “those who
speak with judgment must rely on what is common to all, as a city must rely
on the law, and with much more confidence. For all human laws are fed by
one, the divine law; this law has as much power as it wishes, and for everything it is sufficient and still remains.” (Kirk et al., 1994, p. 219).
Leading a wise life in the understanding of the Logos, eliminating the
soul’s “humidity”, which obscures reasoning, it is possible to live in a satisfactory way; “man’s life is linked to everything that surrounds him… absolute
understanding can only be achieved by something similar to Zeus, whose fire
and Logos are coextensive or different aspects of this fully wise being.” (Kirk
et al., 1994, p. 210), and where change is an element of balance and not
chaos, such as the alternating polarity between Yin and Yang.
Having all these ideas in mind, we can perceive a certain “quantification” of the body and health. The “body” is not divided in a body and soul
conception, it is seen as a whole, it is a manifestation of the Tao through the
Yin and Yang dynamics in its privileged position between “heaven and earth”.
Health is not quantifiable in a scientific measure, but depends on the balance
of the person with their natural and social environment. Health requires a
certain rhythm, and that rhythm can be observed in many ways, for example,
through the touch and analysis of the energy flow in a person’s pulse.
We can read in the Su Wen:
Huang Di asked: “I have heard that, when [the people] of antiquity
treated a disease, they simply moved the essence and changed
the Qi. They were able to invoke the origin and [any disease] came
to an end. When the people nowadays treat a disease, [they em-
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ploy] toxic drugs to treat their interior and [they employ] needles
and [pointed] stones to treat the exterior. Some are healed; others
are not healed. Why is that so?”
Qi Po replied: “People in antiquity lived among their animals.
They moved and were active and this way they avoided the cold.
They resided in the shade and this way they avoided the summer
heat. Internally, they knew no entanglements resulting from sentimental attachments; externally, they did not have the physical appearance of stretching towards officialdom. In this peaceful and
tranquil world, evil was unable to penetrate deeply. Hence it was
possible to move essence and invoke the origin and [any disease]
came to an end. The people today are different. Anxiety and suffering encircle their interior; exertion of the physical appearance
harms their exterior. (Tessenow & Unchuld, 2011, p. 219).
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Chapter 3

The Quantification of Bodies
in the Big Data Era
Edna Alves de Souza, José Artur Quilici-Gonzalez,
Maria Eunice Q. Gonzalez1
Abstract: The decreasing costs of sensors and other hardware and software resources,
together with high-speed connections and massive amounts of data storage, transfer, and
modelling, characteristic of the Big Data era, have significantly transformed human existence, arriving at “automated” homes. The purpose of the present paper is to discuss the
concept of Ambient Intelligence and the possible consequences of its use in the quantification of bodies. This concept is used to represent environments in which people and digital
technology devices are connected and are always online. In intelligent environments, almost
everything is measured, ranging from blood pressure and heartbeat to the amount of fluid
that should be ingested during physical activity. The concept of Ambient Intelligence will be
considered as an example of the directions taken by the Body Quantification project implemented with the help of Big Data analytics. In this context, Information and Communication
Technology (ICT) has been changing the understanding of self, others, and the environment.
Hence, there is a need to consider what it means for humans to face the difficulty, in practice,
to be offline. The question that forms the basis for our reflection is: What are the pragmatic
and ethical implications of the usage of ICT and Big Data tools in terms of our everyday life?
We argue that in the presence of ubiquitous ICT, we experience a revolution that is not only
digital, but also affects historically incorporated habits.
Keywords: Ambient Intelligence, Big Data, connectivity, habit, personal autonomy, digital
technology.

Introduction
The expression “Information Society” has become popular in the new model of organization of contemporary society. According to this new model, Information and
Communication Technology (ICT) is an indispensable tool not only for personal and
leisure communications, but also for work, education, and research, to the extent
that the advancement of our society depends on its development and widespread
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accessibility. This model has acquired surprising efficiency with the help of
Big Data analytics dealing with massive amounts of a wide variety of data,
extracted from different sources and processed with high velocity, affecting
social as well as scientific contexts.
There are those, like Floridi (2002), who think that information technology would represent the 21st century itself, that information is its greatest symbol. This is because information technology offers the support and
means of social and economic development of our present society. Information technology is the basis of knowledge, the production of wealth and, to
a certain extent, the promotion of people’s wellbeing and quality of life. ICT
has gone from being just another object of social production to becoming
not only indispensable, but even structuring of the mode of social organization.
Time for contemplation is increasingly rare in the information society,
with the more engaged we are in online activities, the more we seem to
lose the ability to go offline, consciously and/or unconsciously responding to
the “call” of massive data production. In this context, we highlight the Body
Quantification project, understood here as a networked mode of organization of a massive amount of data for the purposes of analysis and control of
properties and events related to the human body. In the project of quantifying bodies, the human body itself becomes another set of numerical data to
be worked on.
The growth of the Body Quantification project, in the context of technological innovations, can provoke reactions similar to Luddism, although
today we know that new technologies eliminate historically established professions, but create new jobs for workers with better technical training. In
the era of Big Data, a new data professional has emerged, which can be
extremely useful as governments make portions of their databases public
and more transparent. In a data-driven society, the democratization of data
access might create conditions for the self-organized emergence of a collective emancipatory reasoning. New forms of participatory democracy may
emerge with the resources of information and communication technologies
of the 21st century. However, this healthier and more equitable way of life
may be at risk if society does not have control over a “neutral” internet and if
it does not implement legislation to protect the interests of ordinary people,
in the presence of generation of anonymous data of immense commercial
value.
Therefore, it is important to consider ways to ensure that the quantified mode of organization does not escape legal and ethical control, causing
damage to society. In particular, our objective is to investigate possible positive and negative consequences of the Body Quantification project, focusing on ethical aspects that preserve freedom of expression and autonomy,
in science and in everyday life.
The following hypothesis (H1) will be proposed as a matter of enquiry: The ubiquity of ICT, together with the Body Quantification project, implemented with the help of Big Data analytics, is generating a revolution that is
not only digital, but also social, inducing changes in individual and collective

the quantification of bodies in the big data era

43

habits. This hypothesis is going to be discussed from the Complex Systems
perspective, applied to social systems.
For the present purposes, complex systems can be informally characterized as “[…] a large network of relatively simple components with no central control, in which emergent complex behavior is exhibited” (Mitchell, 2006,
p. 1195). With this informal characterization, we do not intend to provide rigorous definitions, but rather to call attention to the emergent properties of
self-organizing social collective behaviour, understood as a complex system,
under the influence of the Body Quantification project.
Inspired by the pragmaticist maxim, which calls for a critical consideration of the possible effects of choosing a course of action, in view of what
is expected for the future (Peirce, CP 1, 574), we focus, in the first section,
on the Body Quantification project, highlighting possible implications of this
project for contemporary life. In the second section, the concept of Ambient
Intelligence (AmI) is investigated, as an emblematic example of the current
reach of digital technology that, in conjunction with the Body Quantification
project, is changing historically incorporated habits. Examples of Intelligent
Environments (IE) lead to the question, in the third section, of transferring to
others (including intelligent technology products) the responsibility for deciding about our own vital needs.
There is much to think about and to do in the area of AmI studies and
Big Data, in the context of quantifying bodies; without the intention of solving
emerging problems, we can begin by identifying them, from a fallibilist perspective, and claiming that some important principles and objectives must be
maintained and pursued.
1. The Body Quantification Project and its implications for Data-Driven
Society
The Information Society is fuelled by the recent development and convergence of research areas such as Big Data, Machine Learning, Internet of
Things, Wearable Devices, and other pervasive digital technologies. This exponentially evolving scientific-technological complex serves as renewed inspiration for an old project, the Body Quantification project, which now gains
room for its acceptance and effectiveness in the Information Society.
With the Internet of Things (IoT), sensors, incorporated into mass-consumption products, generate data and make it available. Microelectronic system sensors began to be developed in the 1980s to translate physical states
of the environment, such as atmospheric pressure, temperature, ground conditions, and other parameters, into digital information. Kevin Ashton (1999,
p. 1), in a visionary presentation, pointed to the revolutionary character of
radio frequency identification (RFID) and sensor technology (the foundations
of IoT), enabling computers to identify objects in the world “without the limitations of human-entered data”.
Digital resources intersect and reinforce each other, providing a new
infrastructure and presenting a new reality; IoT, Wearable Technology, and
other pervasive digital technologies are challenging existing moral, social,
and legal norms. With the ubiquity of communication technologies, we expe-
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rience a digital and social revolution: “Together, these consumer products
fundamentally change our knowledge of self, other, and environment” (Peppet, 2014, p. 98).
The imperceptibility (almost invisibility) of this network is a reality that
has been made possible by the development of nanotechnology and by
wireless or “wireless network” systems. Wearable Technologies, in turn, are
already part of our lifestyles, being one of the many Big Data building blocks
that are everywhere in the Information Society and that are increasingly
networked.
Large organizations, both governmental and corporate, have perceived the value of extracting information contained in large databases,
according to a new form of massive data collection, processing, analysis,
and storage. In particular, Big Data resources have streamlined the human
decision-making process, which becomes, in a certain context, more automated. As Mayer-Schonberger & Cukier (2013) pointed out, with Big Data,
data became the raw material of production; as a marketing product, data,
when directed to certain ends, can acquire economic and social value.
Research based on the use of Big Data analytics brought Machine
Learning to the fore by enabling the discovery of patterns and data mining
for the inference of meaningful correlations. The expectation was that as
Big Data created new models for business, it would also create new models for scientific practice. The most illustrative example of this expectation
is the proposal (which we consider inappropriate) to replace causality with
correlation, or to equate the two forms of inference in scientific research. We
understand that although Big Data is sometimes given the attribute of the
constitution of a new science or a new paradigm, the analyses supported
by Big Data analytics should not confused with the so-called Data Science.
In summary, the Internet connection, powered by Big Data resources, enables the emergence of new social and economic patterns. Governments, cities, businesses, civil organizations, and individuals all depend,
to some degree, on the Internet for their daily activities. By extension, the
intricate relationship between individuals and ICT generates new social dispositions. In this context, the Body Quantification project strategy of using
numerical resources to measure bodies, their properties, and their relationships incorporates the ideal of objectivity and accuracy about the human
being; it expresses the modern slogan “knowing how to predict and control
nature”, applied to the human body.
Quantification as a methodological tool goes beyond merely illustrating certain situations, occurrences, or trends by means of tables and
graphs. It consists in assuming that measurement, with the application of
numbers and calculations, is the key to efficiency with regard to the production of knowledge (also of the human being), despite human complexity
and the historical bond that this epistemological strategy has with means of
control in the practical field.
Quantification, in the context of medicine, according to Jorland, Opinel & Weisz (2005), is connected to the ideas of control and normality. To
this end, the redefinition of “healthy” is explored, according to statistical
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values and interests outside of medical science itself, such as insurance companies.
Examples of the use that insurance companies can make of the available data about our own bodies (data from a fragmented, pathologized body)
illustrate some of the possible (negative) implications that the Body Quantification project may have in contemporary life.
Many car insurance companies currently offer the client an application
(app) intended to control their habits, movements, and way of driving, as well
as enabling other forms of monitoring. The promise is that using this application can lower the cost of the customer’s insurance, but a careful reading
of the terms of the contract reveals that insurers may also not renew insurance, based on information collected about the customer’s habits. According
to Foucault (2019), these applications would condition the user to internalize
certain norms that subjugate his/her body, making it possible to control entire
populations without the need for external forces, through biopower. This type
of control is also spreading in the environment by means of ICT resources,
especially those of Big Data analytics.
The transition from a disciplinary society (historically associated with
industrial society) to the society of control (which could be associated with
the current information society), according to Foucault (2019), occurs during
the decline of the disciplinary model. According to this model, power is exercised over the bodies of individuals (workers, prisoners, soldiers, and students, among others), based on the law, which enforces surveillance and
punishment mechanisms. In the control society, power is no longer only centralized in physical spaces, such as factories, prisons, barracks, hospitals,
and schools, but also spreads in virtual spaces, forming large networks that
continuously add new elements and control mechanisms. While disciplinary
practices aimed to govern the individual, control practices aim to subdue
groups of individuals or a substantial part of the population.
According to Foucault (2019), given that techniques for the management of health, hygiene, food, sexuality, and customs, among other aspects,
have become the object of political concerns, the exercise of power by Biopolitics might be justified when used in the name of protecting life, normalizing the body. Biopolitics, in this sense, would be a kind of “social medicine”
applied to the population, aiming at the control of life.
It seems that we may now be at a tipping point, with ubiquitous computing playing a central role in structuring essential aspects of society in the
era of Big Data. Cryptography can be an ally of ordinary citizens concerned
with preserving their privacy, but these same resources can be useful to the
state, enabling the monitoring of people without their realizing it. Communication between friends has become easier and the dissemination of information
in all areas of knowledge has become a reality accessible to a large part of
society. With each new informational resource, there is a use that makes our
lives more pleasant. However, at the same time, this resource can become a
controlling weapon in the hands of an oppressive state. We have reached a
stage in the development of this technology at which its use can offer society
more alternative paths towards happiness and human dignity. At the same
time, this technology can lead to an authoritarian dystopia, controlling all the
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movements of each person. We do not yet know the path that society will
take, but it is clear that the decision of which path to follow must be in the
hands of participatory citizens, aware of the risks inherent in technology,
and not in the hands of technological companies motivated essentially by
profit. This article aims to discuss some aspects of this problem.
In the data-driven society, the means of control used are not necessarily those of punishment, but consist mainly of the means of transforming
individuals by the use of technologies that might give rise to non-autonomous habits of conduct. The establishment of biopowers and the development of these technologies could provide pillars that underpin the Body
Quantification project and that are configured in pervasive systems such as
Ambient Intelligence, discussed in the next section.
2. The Concept of Ambient Intelligence (AmI)
The concepts of Ambient Intelligence (AmI) and Intelligent Environment (IE)
can be linked to the Body Quantification project, since they represent the
environmental situation where people and ICT devices are connected and
are always online. This brings the need to reflect on what it means for humans to have difficulty, in practical terms, in going offline.
The concept of IE is a component of the broader AmI project, which
aims at the integration of IE with ubiquitous computing, in order to make
people feel “natural” in hybrid environments, without having to think about
how to use complicated tools. While IE provides information for reactive
behaviour, such as the adjustment of a thermostat in a room to satisfy the
needs of the users, the aim of the AmI project is to incorporate ubiquitous
and intelligent systems that fade into the background, without individual/
collective perception, and that act proactively, rather than reactively like a
thermostat.
As a positive contribution to society, the development of predictive
systems can help, for example, to lower crime in certain neighbourhoods in
a city, just as recommendation systems can make it easier to choose movies or buy books. However, a disadvantage of this kind of system is that by
feeding back on past data and choices, a bubble can be created, making it
more difficult for consumers to have contact with new products, other than
those of their preference. In addition, over time, people tend to renew their
old preferences, in such a way that satisfying them with new products may
be even more difficult, because the isolationist bubble prevents seeing the
world outside with a fresh mind.
Remagnino, Foresti & Ellis (2005) suggest an analogy between AmI and
electricity: it is always present and widely used, but we don’t think about it,
and most of the time we are not aware of it. The AmI project researchers
provide criteria for developing a smart infrastructure, so that AmI can interpret actions and intentions, as well as be able to change the environment,
more or less interactively, helping us with solutions to diverse everyday
problems. A central goal of the development of AmI is the introduction of
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new direct and intuitive forms of human-machine communication, removing
obstacles created by interfaces placed between them.
According to Donald Norman (1999), in the 1930s, technological development obeyed the following logic: science finds, industry applies, and
man conforms. For the 21st century, he proposes to change this order to:
people propose, science studies, and technology conforms. In this sense,
AmI anticipates the desires of the users, trying to figure out their intentions.
Apparently, humans are at the centre of AmI, but the individual is perceived
as a quantified body, not as a moral and conscious agent capable of making
a true informed decision.
The ambition of the proponents of this kind of technology, such as Remagnino, Foresti & Ellis (2005), is that AmI will be able to “conform” to local
conditions and thus be available in all environments. This adaptive ability
depends on knowing how different people think and experience the world,
how they spend their time, and in what way they want to work, play, and enjoy
technology.
The hope of the AmI proponents is that by investing in Big Data mining techniques, it will be possible to capture the diversity of individual and social patterns. However, given the human cultural diversity, the delivery of “preloaded”
products, with inappropriate cultural assumptions, faces difficulties due to the
personalization problem, according to which different cultural patterns cannot
be adjusted to global automatic systems without destroying peculiarities of
the individual user.
However, the AmI project is not restricted to a specific environment.
The aim is to develop resources for an increased space around the user,
which can be an open or closed environment, restricted to one physical location or spread out in various locations, physical and/or virtual. Most importantly, the comprehensive network can track the user’s preferences across space
and time, improving the human-machine relationship.
The concept of AmI can be extended to larger areas, such as the urban part of a city. Currently, policing in many large cities uses preventive patrolling to deter burglar action. Based on information generated by cameras
placed on the streets and police records of events, police officers are placed
in regions where the likelihood of crime is highest. However, the cameras and
the policemen placed in a certain neighbourhood of the city generate more
police records, creating a vicious circle that tends to reinforce prejudices and
suspicions against a region of the city. For the time being, most of the systems used to predict the neighbourhoods in which crime is likely to occur are
not yet being used to predict which people are most likely to commit these
crimes. Depending on the attitude of society, the use of predictive systems
applied to people, rather than neighbourhoods in cities, may or may not be
authorized. Hence, there is the need for a critical attitude towards the use of
technology in the era of Big Data.
Some issues are commonly recognized as challenges for the agenda
of AmI researchers: How to program culturally relevant dynamic systems that
consider human aspirations? How to ensure the inclusion of relevant cultural
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and psychological factors in this technology? How to customize this technology in such a way that it will be useful to many different types of people,
not just to today’s main users, the “technological elite” within Western society? We believe that the greatest challenge facing the Information Society
lies not in the development of AmI technology itself, but in preventing the
harmful implications for individual and collective life, despite the benefits
of the technology. The concern then increases in complexity, in terms of
the organization between mediation objects, which are interconnected with
each other and with the user, the environment, and social and ecological
systems.
As mentioned in Part I, emergence is a relevant property of complex
systems that incorporate self-organizing collective behaviour. Furthermore,
as pointed out by Morin (1982-1990, p. 269):
The systemic complexity is manifested, notably, in the fact that
the whole has qualities and properties that are not found in the
parts considered in isolation and, conversely, in the fact that the
parts have qualities and properties that disappear under the effects of the constraints organizational of the system.
Morin also stresses that in order to properly understand the multidimensionality of social systems (without losing the singularity of events in their
locality and temporality), it is imperative to consider them in a dynamic organizational way. This includes the self-eco-organizing relationship between
the parts and the whole, which in turn includes the principles of recursion,
self-organization, and emergence, among others. From this perspective,
attention is focused on multidimensionality, which seems to be the most
suitable way to think critically about the contemporary Information Society,
considered here as a complex system in terms of its relations among agents
and environments that form a functional whole.
In summary, many of the possibilities presented by ICT are attractive,
contributing to people’s quality of life. However, there are possible dangers
posed by the organization of the Information Society and, in particular, its
goal of quantifying bodies, which deserves our attention. One of these dangers is the constant state of surveillance to which individuals are subjected. In environments with AmI, reasonable expectations for privacy seem to
be inoperative, so a watchful eye must follow not only these technological
transformations, but also their practical consequences for the individual and
for social, ethical, and ecological systems.
For example, living in an intelligent home where a smart refrigerator can generate the grocery shopping list and send it to a smartphone,
anticipating what would otherwise require time and effort, can be seen as
a success (for quantified, fragmented, bodies). However, the issue of food
goes beyond the mere replacement of products by means of barcode control. It is related to the dedication of time and affection to oneself and others;
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it involves the application of intuitions and sometimes unusual discoveries,
and requires skills to be cultivated. Consequently, living in an intelligent home
would be seen as a regression, since it would hinder human flourishing.
AmI presupposes uninterrupted connectivity to the Internet, which in
turn increases communication among people by means of social networks.
Commercial and banking transactions can be simplified by recognizing the
user’s voice or image, which can reduce costs. Complementary distance education courses and different forms of entertainment may be made available
using simple voice commands. Almost all human activities will experience
a strong impact from AmI, which depends on permanent connection to the
Internet. But, what will be the social impact of this type of digital tsunami, if
the quality of the connection drops for the most disadvantaged? This issue is
noticeable when we look at the Information Society scenario from a viewpoint
of Complexity Theory that considers a system in its various layers of analysis
and not from a unilateral or simplistic perspective.
3. Crossing the Virtual and physical “Frontier”: a Look at the Perspective of Complexity
The Environmental Intelligence project aims to present resources to people,
wherever they may be, in multiple forms, with old, new, and hybrid interfaces.
A difficulty faced in achieving this goal, it seems to us, concerns the reliability
and security of a system whereby people delegate responsibility to a diffuse
network in which the virtual and physical “frontier” is lost. Under the aegis of
the Information Society, we are shifting in ontological perspective, moving
from a traditional materialism to an informational perspective, in which, according to Floridi (2009, p. 156),
(a) Objects and processes are dephysicalized, typified, and perfectly clonable; (b) the right of usage is perceived to be at least as
important as the right to ownership; and (c) the criterion for existence is no longer being immutable (Greek metaphysics) or being
potentially subject to perception (modern metaphysics) but being
interactable.
The dephysicalization mentioned by Floridi (2009) has its basis in
quantification, which substantially helps in the standardization of objects of
study, whether physical, biological, or social bodies; a practice that facilitates
research and leads to effective results for certain purposes. But insofar as
they are standardized, such objects are also redefined to some extent. Therefore, there is a risk of covering up values and ideologies behind numbers. For
example, when a digital interface is placed between a doctor and a patient,
examinations appear to gain in accuracy and impersonality, sometimes to the
detriment of the patient. In this scenario, we propose to consider the quantification of bodies from a systemic, epistemological, and ethical perspective,
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which contemplates the complexity of historically and environmentally situated organisms.
In the context of AmI, algorithms work with statistical inference and
prediction based on quantitative data. The fusion of sensors and actuators
operating in the environment causes changes, selecting the information offered and the choices available to the user, supposedly with his/her consent. Choices are now based on information only partially offered to the
user. Given that meaningful consent is not possible without the conditions
for a true informed choice, quantified bodies cannot reflect the decisions of
qualified minds.
Thus, the whole (AmI) is less than the sum of the parts (qualified
minds and intelligent environment). From a mathematically quantitative
point of view, the whole is always the sum of the parts. However, from the
point of view of complex systems, the whole can be greater than the sum of
its parts if they interact synergistically with each other, providing the emergence of global properties not present in the parts (analogous to water,
which is composed of two highly flammable parts). The whole can also be
less than the sum of the parts (analogous to the case where two toxic elements combine to create a less toxic final product).
In complex systems, the more dependence there is between the
interacting elements, the greater the integration necessary for the proper
functioning of the system. Integration is an emergent property of complex
systems; if the integration of the parts is additive, then “the whole is greater
than the simple sum of its parts”, in Aristotle’s famous phrase. However, if
some elements of the integration mutually neutralize each other, the whole
will be less than the sum of the parts. This phenomenon is often seen when
intellectuals with incompatible ideas are put to work together, resulting in a
final product with inconsistencies, even when working more together than
when alone.
In the ethical context, according to Hume (1998), any moral principle
must be justified by other moral principles. The ethics of a historically and
environmentally situated society is the dynamic articulation of moral principles, whose whole is greater than the sum of its parts. A future AmI product
should have the ability to understand the meaning of human actions, not
just the amount of information that each choice holds.
The synaesthesia between the meaning of a human action, virtuous
or destructive, and the amount of information for each choice made by a
moral agent, who considers its practical impacts for him/her and his/her surroundings, is perfectly possible. According to Hume (1998), our moral judgments depend on our moral senses, capable of distinguishing the virtuous
from the destructive, and reason, responsible for evaluating the usefulness
or the implication of a given action. When, however, moral agents delegate
part of their autonomy for decision-making to a computer system, the longterm social outcome becomes uncertain.
AmI technology products are perceptively intrusive and with a still
mostly passive interface. Therefore, we suggest interventions, performed
consciously and responsibly, in the direction of its improvement, in order to
stop, for example, developments that would endanger goods and principles
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dear to humanity, such as personal autonomy. To come up with something
achievable, we must first understand the AmI project, from its initial assumptions to its future projections, as well as its current state of development. We
think that such understanding can only be accomplished from a genuine interdisciplinary and systemic perspective.
Conclusions
Wouldn’t life be simpler and happier if we could make the space around us
able to automatically adapt to each other’s needs and intentions, and prevent us from all kinds of bad weather? The Body Quantification project, in its
AmI version, is a bet on technologies that can make human life simpler and
happier by saving time spent in daily tasks, promoting productivity, and presenting a less worrying and safer world. With each advance of the Information
Society, the proponents of such a project believe that they have taken a step
towards achieving their goals. But what is conventionally called the simplest
and happiest life in the Information Society is questionable.
The major advances in science and technology that we are seeing are
already sufficient to make it possible to carry out the AmI project; ICT devices
help us, but they also create new problems.
As indicated, quantification is a procedure for measuring objects, properties, and events, including the human body itself. This procedure has in the
data and numerical calculations the means not only of analysis, but also of
restriction and control of the quantified bodies. Furthermore, the concept of
Environmental Intelligence illustrates the current difficulty of going offline, and
the experience of loss of autonomy. We have argued that digital technology,
enhanced with the help of Big Data analytics, is causing intense changes in
the relationship between human beings and reality, especially in spatio-temporal contexts. Whether in science or in everyday life, we are “called” to the
continuous and massive production of data. Hence, such changes lead to a
revolution that is not only digital, but also social.
Given the most diverse interests involved in the Body Quantification
project, as well as the changes already engendered in society, the adoption
of quantification or datification seems to take a path of no return. Therefore,
it is indispensable to prioritize an analysis of the ethical implications of quantifying human bodies. It has not been our objective here to propose ethical
considerations, but rather to insist on the need for an approach to the Body
Quantification project from the perspective of Complex Systems Theory.
We understand that contributions to a sustainable future, not far away,
must be cultivated in a project even larger than that of AmI. From insights
of Complexity Theory, we can think of the development of interdisciplinary
research methods, capable of considering relevant aspects of everyday life.
For the development of truly intelligent solutions that do not focus only on
immediate user needs, the AmI project could, for example, include elements
that encourage collective awareness. Instruments could be elaborated from a
perspective of complexity that favours the understanding of the individual as
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part of a collective with needs that are sometimes different from the sum of
individual needs.
From the quantification of bodies, from AmI to the inability to go offline, perhaps a provisional conclusion may emerge: The need to devise
new ways to combine science, technology, art, culture, politics, and ethics,
considering environmental and personal conditions, not just aiming at expansion of the space around us or the satisfaction of created needs.
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Chapter 4

Towards a Critic of Space as orthos paideia
Reading Le Corbusier through
Henri Lefebvre’s Philosophy of Space
Elisa Mozzelin1
Abstract: This work offers a critical reading of Le Corbusier’s fundamentals of architecture through Lefebvre’s philosophy of space. In particular, it focuses on the
relation between space, its organisation and everyday life, showing the political relevance of those sciences responsible for translating savoir (knowledge) and power
into a spatial orthos paideia. We will examine Le Corbusier’s commitment to a theory
of ‘scientific management of space’ and the idea of everyday life as habitat. The paper concludes by offering some reflections, especially through Lefebvre’s concepts
of ‘jouissance’ and ‘rhythmanalysis’.
Keywords: Henri Lefebvre, Le Corbusier, Production of Space, habitat, space, and
everyday life.
Architecture or revolution. Revolution can be avoided.
Le Corbusier, Towards a New Architecture

1. Philosophy of Space: polis and politike
When we put the terms ‘philosophy’ and ‘space’ together, we tend to immediately think of Modern Philosophy and more generally of the impact of positive
sciences on the investigation of reality. More specifically, we tend to consider
Descartes’ philosophical construct, where space, a measurable and calculable coordinate, is thought to be a computable element. Indeed, Renée Descartes conceives Geometry as the branch of Mathematics concerned with
acquiring the knowledge of the material world, deemed to be the most ap-
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propriate tool to depict, decode and interpret nature and cosmic law (Elden,
2013, p. 293).
Against this background, Marxist philosopher Lefebvre, specifically
known for his heterodox position, aspires to reclaim the political meaning of
space, suggesting it was its original connotation. According to him, the relationship between philosophical thought and politics is not new and unexperienced. On the contrary, this relevance can be traced back to its conception
(Lefebvre, 1991, p. 190).
In effect, when the polis model is established, Western Philosophy
enters the world. On this point, it is particularly important to emphasise that
the etymology of the term politike incorporates both the nouns polis and
techne. This shows the profound and genuine link between public space
and its administration. Politics can be considered de facto the art of governing cities, that structure able to sort and educate citizens through policy and
strategy (Vegetti, 2017, p. 28).
Building a polis, the meaning of which fails to be fully captured by
its translation as ‘city’, is a tangible and uncovered process. This can be
described as a progressive settlement of heterogeneous communities in a
particular spot of land (synechism), as a horizontal shift of different population towards an area or a point where they finally ground (Lefebvre, 2018,
p. 245; Corsaro, Gallo, 2016, p. 20). For this reason, it can be said that the
political power accumulates where a polis is established. It literally takes
place by aggregating and defining its own perimeter and extension (Vegetti,
2017, p. 13; Vernant, 2007, p. 52).
Moreover, the Greek city educated its citizens using laws and institutions: Paideia in Athens and Agoghé in Sparta were already rectifying citizen
deviations and intemperance. Back then, political and religious structures
corrected and guided men through everyday life, operating what could be
defined as an orthopedics of the civil body. Everything in the ancient Greek
city followed the principles of kosmos to fight dysnomia: order is called by
the gods; men must follow it.
According to this argument, the virtuous citizens are they who accept to follow this severe and hard discipline to the best of their abilities,
they who oversee their avoidance of pleasures and temptations, they who
devote their lives to virtue and to ponos (sacrifice) (Vernant, 2007, p. 83).
The best citizens are trained by law, to which they will test their allegiance
for their entire life.
In Athens, for example, nomos is expressed and embodied by institutions: disclosed and celebrated in the assembly, in court, at the theater, at
the festival… In this sense, the development of the urban fabric is parallel to
the political process: law and societal regulations require congruous spaces
to be effective and widespread among the demos.
Architecturally speaking, nothing in the polis appears as mere decoration, not even the statuary. Even the sculptures portray mythological or
sacred characters: the only human representations are those of the Tyrannicides, those who prevented the compromise of political order and the fall
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of democracy (Corsaro, Gallo, 2016, p. 69). Shape and structure are thus
inextricably linked, minimally imitating the cosmic order.
2. Why are we Talking About a Spatial orthos paideia?
It is now clear how fundamental the Lefebvrian contribution is in understanding the shift from a mathematical connotation of space to the need for a political one. In fact, his theory is particularly significant because it pushes the
traditional understanding of Philosophy of Space towards a critical attitude,
thereby taking into account its practical and political connotations.
According to Lefebvre, space is a social product (Lefebvre, 1991, p.
48). Whereas before it was considered as a Cartesian coordinate, a passive
and inert concept and the zero point of experience, now it becomes alive and
dynamic: the hub of experience. Considering space as strictly interwoven
with the social fabric provokes an inversion of the common sense. Hence,
it starts to be considered as the privileged soil for the deployment of social
relation (Lefebvre, 2018, p. 102).
Space appears as result of social labour: it is a product (in the Marxian sense) because it arises from the manipulation of a raw material (nature)
(Lefebvre, 2018, p. 101). On the other hand, it cannot be considered just as
product of human activity because it is also the fundamental condition for the
performance of the relationships in a hierarchical and hegemonical frame
(Lefebvre, 2018, p. 102).
Although the produced space functions as a mirror, it suffers from what
Marx describes as product fetishism (Marx, 2009, p. 148). The commodity
shows neither its social complexity, nor the strives of its employees. In this
sense, space assumes a mystical display because it does not help to decode
that secret, thus compromising its political legibility (Lefebvre, 2018, p. 98).
Lefebvre is aware of this and works through this dilemma by constructing a triad which shows the structured and compounded identity of space.
In effect, the philosopher finds space to be a three-layered structure, made
up of different moments: spatial practices (espace perçu), representations of
space (espace conçu) and, lastly, spaces of representation (espace vécu)
(Lefebvre, 2018, p. 54).
The first one, perceived space, collects all the production and reproduction relationships. The interplay between these two elements “secretes”
(Lefebvre, 2018, p. 59) specific territorial units such as the factory, the company, the house... This perception-related moment molds space according to
its use and rules of consumption, forging specific performance-settlements
where every unit implies specific and adequate skills.
Moreover, the espace perçu recalls everyday life and its social habits, networking the ordinary life into routes and knots, linking (or distancing)
places of work with residential ones (e.g. workspace from free time unit). The
perceptual imageability of space aids each person’s sense of location and the
way one acts (Merrifield, 2006, p. 110).
The lived space layer, instead, relates to the user’s representations.
It is generated spontaneously from experienced ordinariness and everydayness. For this reason, it is strictly related to affections, feelings, and memo-
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ries. Examples of espace vécu can be the bedroom, the coffee shop, the
sidewalk, the playground… Lived space is rooted in individual and collective
histories, springing from the vitality of actions, often from the subconscious
ones.
Finally comes the conceptualised space, which is related to representations of space. This identifies with the ideological-scientific paradigm
of the society it belongs to. It gathers all the knowledge related to its historical mode of production and for this reason is progressively changing.
The conceived space is that which is moulded by professionals and
specialists who are following the dictates of space sciences, such as Urban
Planning or Architecture. Their work consists in translating and codifying
a non-verbal system of signs with the purpose of administrating the social
body and its habits. Representation implies abstraction, savoir rather than
sense-perception and it is, therefore, a conceived space.
It becomes clear now how fundamental the role of this one layer is
in the space production process. Indeed, this explicitly shows how a certain
knowledge and a specific power are translated and materialised in the territory. “What we call ideology only achieves consistency by intervening in
social space and in its production and by taking on body therein” (Lefebvre,
1991, p. 44).
This very brief introduction helps in understanding what we mean
when we talk about a spatial orthos paideia. The potential of Urban Planning
and spatial sciences is to promote discipline and physical education through
a certain approach to territorial management. Not only will the orthopaedic space guide the individual body by recommending the best trajectory, it
will also forecast their behaviour in the attempt to domesticate chance and
unexpected variables. Starting from a white sheet of paper, the purpose is
to reproduce a peaceful and flawless environment by tidying up what can
bother or disrupt it. In this sense, space can be thought of as an instrument
in the hands of technocrats, where efficiency is reproduced and multiplied
daily by its users.
In the next paragraph we will deepen our understanding of the orthos
paideia architect par excellence: Le Corbusier. Lefebvre quotes the Swiss
very often, yet on the contrary he rarely expands upon his criticism. What
the philosopher takes issue with is not Le Corbusier’s architectural style, but
his approach to Urban Planning, said to be the translation of State Monopolist Capitalism on the territory (Lefebvre, 1972).
3. Le Corbusier and the ‘Scientific Management of Space’
The Swiss French architect Le Corbusier owes his fame to his efforts to
establish the principles for a new modern Architecture. Seen as a pioneer,
his purpose is to reclaim the majesty of this science of construction, which
seems to be drowning in the Academies, basking in futile technicalities. Architecture itself has nothing to do with various styles (Le Corbusier, 1986,
p. 25).
In the manifesto-book Vers une Architecture, the main task of modern architecture appears to be not only the renewal of the urban pattern, but
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rather the edification of the new Machine Civilisation. Indeed, that ‘Vers’ in the
title recalls the typical positive attitude of the sciences, which identifies with
progress and advancement, prosperity, comfort, and abundance. “Machines
will lead to a new order, both of work and leisure […]. The time is ripe for construction, not for foolery” (Le Corbusier, 1986, p. 101).
Labelled as urban utopian (Fishman, 1977), Le Corbusier reframes Architecture as a divine demiurge: shapes and mass will establish order and
discipline, while a new spirit will arise as a result of advanced construction
techniques. Only at that moment will a brand-new society be possible both for
those who build it and for those who inhabit it.
In order to perform this metamorphosis, the architect must focus on
human beings, on men. By understanding human beings’ most profound
needs and translating them onto space, the architect becomes both a poet
and a scientist capable of realising a new order in absolute accordance with
the cosmic law (Le Corbusier, 1986, p. 11).
Le Corbusier, who comes from a small Swiss watchmaking town, experienced the new industrial mode of production first-hand. His childhood and
adolescence were strongly shaken by the revolutionary phenomenon which
would deeply influence his understanding of modern times and his future approach to design.
New principles and innovative tools must be inspired by the achievement of mechanical engineering: new forms and materials will be chosen
focusing on the exact function they will cover, and the industrial mode of
production will profoundly affect the attitude in building sciences. Natural and
organic materials will be replaced by artificial ones simply because synthetic
components are extremely homogeneous and variable, tried and tested in
laboratories, such as concrete, béton brut and steel.
To Le Corbusier, factories will soon replace yards until houses will be
made in a mould by pouring concrete from above as one would fill a bottle (Le
Corbusier, 1986, p. 230).
Fascinated by the Taylorist theory of Scientific Management, Le Corbusier claims: if harmony permeates mass-production commodities and
large-scale industrialisation, why don’t we think of a similar shift for the Science of Space? Why don’t we adopt a Scientific Management of Space to
solve urban chaos and its discontents?
To scientifically administrate space means to optimise and improve its
structures. Scientists will proceed by cataloguing the available lands to reach
the maximum soil exploitation and reduce land-wasting building practices.
As for technical specialisation in the production line, the Urban Planner will
proceed with a rational ranking of the land. If in Taylorism every task is exact
and peculiar, in the Scientific Management of Space every chunk of territory
will respond to a very detailed and specific life activity. Zoning will help to
analytically divide areas according to rigorous human functions, such as recreational spaces, Unités de Plaisir; living places, Unités d’Habitation; working
ones, Unités de Travail and even those for moving, Unités de Circulation (Le
Corbusier, 2015, p. 57).
As Taylor advocates in his Principles of Scientific Management, the
activities of the labourers should be coordinated from a central power in order
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to save time and avoid the misspend of intellectual work. “No rule of thumb”
then, nor individual common sense: the new axioms determine a strict hierarchy all the way - from the assembly line to the Projects Office.
Inspired by this, the same will happen with the Urban Plan: territorial management will be held and guaranteed by State Authority. The legitimacy and acceptability of housing are normed criteria based on safety
and hygiene rules (Boni, 2014, p. 119). Not by chance the volume La Ville
Radieuse is dedicated ‘à l’Autorité’; every element of the production line,
from the bricklayer to the construction manager, represents a piece of a
bigger mosaic, a cell responding to a gigantic hungry organism.
To design the modern city of the future, then, the plan becomes the
most fundamental tool: straight lines and right angles turn into geometrical
norms, at the same time guaranteeing parsimony in terms of soil exploitation (Le Corbusier, 1986, p. 199). Besides, the resulting geometry implies
easily monitorable standards. Space here is thought to be a zero point: in
the white sheet irrational residue cannot find a place because is simply
omitted.
Urban and suburban dwellings become enormous squared-built areas and so houses, among which the ‘maison Dom-ino’ stands out – developing into an essential and reproducible object. The name Dom-ino combines the terms domus and innovation, with the first analytically reduced to
an essential number of prefabricated components that are rapidly assembled and easily reproduceable with low budgets. To Le Corbusier, the adoption of standard in Architecture will assure order and cleanness in shape
and colours, witnessing a new collective aesthetic ideal (Fishman, 1977, p.
180).
Through use of the plan, modern architecture will overcome the disorder and volitions of the city, burying variables and chance under urban
sobriety. Towns and suburbs will thus recall a scheme, calm and neat, inevitably driving its inhabitants towards discipline and docility (Le Corbusier,
1986, p. 243).
«The man who is intelligent, cold and calm has grown wings to himself. Men – intelligent, cold and calm – are needed to build the house and to
lay out the town” (Le Corbusier, 1986, p. 127). According to Le Corbusier, a
city’s plan must be supported by a Cartesian spirit (Le Corbusier, 2015, pp.
127, 154): it is only through mathematics and calculation that cosmic law
can be decoded and followed. Thus, if man is a product of nature, a geometry-based architecture can only be its logarithm (Perelman, 2015, p. 80).
4. Everyday Life Space as Habitat
By acquiring biological relevance, Architecture and Urban Planning will be
finally catalogued as alive disciplines. As we saw before, the renovation
guiding criterion will be the human being.
More specifically, this will be intended as a biological organism, as
a set of psycho-physiological constants. In order to proceed, these will be
identified and catalogued by experts such as biologists, doctors, physicists,
chemists, sociologists, poets… in so doing, life sciences will allow the mas-
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ters of space to understand and quantify the needs of men (Le Corbusier,
2015, p. 57).
The specialists’ toolbox will be deduced from those functions which
occupy – or should occupy – men’s everyday life (Le Corbusier, 2015, p. 54).
These, as stated in the Athens Charter, are respectively: working, circulating, cultivating spirit and body and, lastly, inhabiting. Indeed: “all men have
the same organism, the same functions. All the men have the same needs.
The social contract, which has evolved through the ages, fixes standardised
classes, functions and needs producing standardised products” (Le Corbusier, 1986, p. 136). By applying engineering to everyday life, human beings will
finally have the chance to overcome mortification and realise their destiny:
the joy of living.
As mentioned before, Le Corbusier’s attitude could be seen as a feat
of social gardening: the architect’s purpose is indeed not only the restoration
of the architectural principles but, using the construction science as a catalyst, the cleaning of the social and organic fabric (Perelman, 2015, p. 101). To
be powerful, this renovation cannot stop at the macroscopic level, but on the
contrary, it must involve the domestic and private spheres, the most intimate
and minute folds of everyday life. By seeing this process as a fractal, the macroscopic order is instituted and reproduced at a micro-political level.
If engineering thought of the automobile as a machine to move, why
can the house not be imagined of as a machine for living in, the armchair a
machine for sitting in, a jug a machine for washing? (Le Corbusier, 1986, p.
95). The dwelling must be assumed to be a utensil, his furnishings as extensions, as serving protheses for the human being.
L’Unité d’habitation will be conceived as an organic cell, the purpose of
which is to ensure comfort as well as moral and bodily wellbeing, also through
supporting the reproduction of the species and the respect of hygienic norms.
The envelope-house must possess a proper surface to accommodate a man
who is sleeping, walking, thinking, hearing, watching… in this sense, Le Corbusier’s domestic space can be thought as a habitat. Thus, it could be read
through its biological and physical features, since this habitat-house offers a
place to develop and reproduce over time (Le Corbusier, 2015, p. 57).
The machine à habiter perimeter leaves the aseptic Meter behind by
adopting a new anthropometric measure device: the Modulor. This is a universal tool, born from the combination of human stature with Math and based
on Golden Section referred modules. The resulting combinations will thus be
human-proportioned (Le Corbusier, 2004, p. 54).
Based on a standard height of 1 meter 83 centimetres, Modulor can
universally organise all the tangible spaces of the body. Then, the Existenzminimum (minimum accommodation), welcomes and forecasts the anatomical movements while its internal design seconds the everyday performances of life. The domestic space encounters the body’s will because it has
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been carefully listed and recorded. Desires and movements are anticipated
and materially incorporated into the architectural facts.
Modulor is within us, argues Le Corbusier. Therefore, a foreseen and
measured space cannot be considered a random one, but instead appears
as spontaneous and natural by suiting the organism.
One of the most important elements in Le Corbusier’s writing is nature. Not only must this be incorporated into material facts as we saw above,
but it must be an environmental reference. That is why the architect wants
to replace the road, the disorder symbol par excellence, with the elevator.
This way, Space is not wasted anymore because it is worked in height: soil
is preserved, air and void, then, are exploited. For high density towns, it will
be time to construct vertical garden-cities (Le Corbusier, 2015, p. 60).
Not only does this allow land savings, but it also lets citizens be more
in contact with the green space. Fewer concrete buildings will lead to the
supremacy of pedestrian transit (Le Corbusier, 2015, p. 79). On the other
hand, life on elevated buildings will allow better sunlight to mingle with the
cosy contemplation of nature from the living room window-wall.
Pedestrian circulation will be regulated by the Unité de Circulation
designed as paths and routes, while sport, the activity that refines discipline
par excellence, can be practiced outside the front door, after office hours.
Motor-based practices are deeply connected to the modern spirit: they improve performances conditions, agonism, flexibility, rapidity, équipe and individual attitude (Le Corbusier, 1964, p. 66). Indeed, sport represents the
most important element of the machine à souffler: the free time machine,
the one needed to finally ‘breathe’ (Le Corbusier, 1976, p. 199).
Environment and landscape exist only through the eyes, states the
Swiss architect (Le Corbusier, 2015, p. 80). When the Ville Radieuse is
sketched, a big, dilated eye is placed near the window, framing the landscape. If previously urban space was managed through the plan, now power related representations not only enter the domestic sphere, but are absorbed by individual judgement on objectified nature.
Natural heritage must be inventoried (Le Corbusier, 2015, p. 80) so
that it can be sampled and reproduced. The shift from nature to ‘natural
heritage’ or ‘natural resource’ highlights a classificatory and managerial attitude which helps in reducing ecological species to abstract and calculable
“Normalbaum”2. Only by creating abstract simplification can nature be inventoried, sampled, and reproduced.
Now, nature will fulfil specific niche-spaces and be experienced
through gardens, playground, balconies, soccer fields and natural reserves.
2 The term is used by Scott (2019, p. 39) in a digression concerning the birth of Forest
Sciences. These are seen as a State attempt to convert the fiscal management of natural reserves to scientific principles in order to control and census the territories. In Forest
Sciences, the term “nature” disappeared, replaced by the term “natural resources”: the
tendency is to replace the concept of “forest as habitat” with that of economic resource.
In this regard, the real tree was replaced by an abstract and standard one - the “Normalbaum”- which represented the volume of construction timber or firewood. The aim, here,
is to scientifically calculate a volume as constant as possible. From this mentality, plants
considered useful become “crops”, while those that compete with them are stigmatised as
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The communal roof-terrace offers the cleanest sight on the landscape: this
however appears as a broken view, interrupted by the concrete boundary of
the security wall. This straight line now takes the place of the horizon, framing
the panorama in which nature appears to be an aesthetical element, a material fact.
For the architect, the hardest challenge is to teach people a new way
of inhabiting the standardised space. Then, the social mass must be trained
from childhood: the principles of the Scientific Management of Space will enter education programs because a new living know-how must be learned. In
this way, the youngest generations will be able to discuss with their families
the new fundamentals of the Radiant City and its happiness axioms (Le Corbusier, 2015, p. 167). Indeed, only when cities and houses will be beautifully
disciplined machines, will men finally attain happiness and individual freedom
(Le Corbusier, 1964, p. 145). Thereupon, Architecture will reach its highest
purpose by realising men’s destiny.
Conclusion: Towards an Architecture… of Enjoyment?
Not only will the ready-made space induce a certain number of possible performances, but it will also enhance the quality of these activities and habits. If
on the one hand the Modulor seems to guarantee a body-inscribed order, on
the other one it shows a space subdued to the productive standards and oriented by the machine dictatorship (Perelman, 2015, p. 83). The space committed by representations of space can neither edify, nor build a new radieuse
paradigm. On the contrary, this works to produce and reproduce itself, simulating organic life (Lefebvre, 2004, p. 49).
When we think about habitability, that by definition is the property of
a residence to be inhabited, we find that this is defined by a myriad of bureaucratic canons, warranties and contracts. Only the State and its assorted
professionals have the right to judge whether a specific location responds to
legal requirements necessary to define its suitability for dwelling purposes
(Boni, 2014, p. 117; Staid, 2017, p. 34).
The space of everyday life, standardised and codified, responds to new
criteria by reflecting the remote and artificial instructions of the State: those
of economic relations. Rather than being welcoming, the house becomes an
enveloping space (Lefebvre, 2004, p. 149) which surrounds the individual in
a comfortable concrete apartment.
Paradoxically, modern man’s house appears as an isolated and aseptic habitat: it is by identifying itself as a global scale reproducible standard that
it does become anonymous and delocalised (Boni, 2014, p. 118). It can be
said that Le Corbusier’s struggle to reintroduce the primacy of body is real,
but it is mostly related to a hygienist and classificatory obsession (Brott, 2017,
p. 211). In fact, the Radiant City project does not forget the human being, but
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it excludes the subject: by becoming an object, its complexity is held as a
simulacrum.
Le Corbusier’s functional space claims to sum up the totality of human needs, reducing the genuine and authentic practice of dwelling into a
diktat. The relationship between man and house is thus compromised and
alienated, reduced into a strictly residential and mechanical affair.
As we wrote above, to solve the so-called street tyranny, Le Corbusier suggests developing the city’s verticality. In doing this, the “phallic-visual-geometric” (Lefebvre, 1991, p. 289) State’s dream becomes true: the
building’s height is increased by removing obstacles and people from the
streets.
The roads, quintessential places of rendezvous, these most spontaneous theatres of urban life, are suddenly expunged by the spatial representation’s instructions. Their symbolic and playful peculiarities are now
denied by the functional city. The main goal is to stress the legibility and
simplification of space (Scott, 2018, pp. 20-21). What remains of the street
is the hallway of the Rue Commerçante, where the Unité d’habitation citizen
can find everything they may need, simply by going to the fourth floor.
In addition, now everyone has their own handy domestic garden
outside the balcony, whilst the vertical construction becomes a tower: the
obsessive predominance of the sight in a sense recalls that of Bentham’s
Panopticon.
The Total Man (Lefebvre, 1975, p. 119), the subject considered in
its human and organic complex, appears to be caricatured and ridiculed by
the split between space and time: sun, trees, and nature are commodified,
lingering as promises of an archaic past.
In Le Corbusier’s writings, nature has an exclusively aesthetic role.
Having been inventoried and classified, it becomes a museal curiosity. Ambient niches, however, are still available: Natural Reserves, Protected Areas
or Wildlife Parks. Here, nature is supervised by guards and rangers. Rare
animal species and wild plants are securely locked in zoos and botanical
gardens, the experience of which is taxed as a comfortable and safe form of
entertainment (Boni, 2014, p. 141).
In this context, the body appears to be continuously screened: from
nature, from the organic, from perception itself. The world of sensory experience now occurs through devices such as window-walls, panoramic-terraces, but also clothes and packaging, which numb human senses knowledge
by delegating it to the market. “Modern world aspires to be odourless: hygienic” (Lefebvre, 2004, p. 41).
Moreover, exercise, the primary activity of free time, becomes a parody of the Total Man’s body, revealing itself as a stereotyped social habit and
expectation (Lefebvre, 2014b, p. 148). The fact itself that a machine-à-souffler exists shows the absurdity of ordinary life and educated rhythms. The
need for bodily and mental care bears witness to the desire of another life,
where it is possible to breathe, for real. “Planners, programmers, and users
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want solutions. For what? To make people happy. To order them to be happy.
It is a strange way of interpreting happiness” (Lefebvre, 1973, p. 141).
It is curious to note that Lefebvre worked on a book entitled Vers une
architecture de la jouissance, probably with the intent to provoke. Indeed, the
meaning of the French term jouissance is far from Le Corbusier’s vocabulary
and his one and only “Unité de loisir”. In fact, jouissance covers a panoply of
sensations related to the body, involving it in an active and dialogical relation
with moments in space and time. Jouissance is not intended as a pleasure
related to specific sensorial experiences: on the contrary, it embraces the
complexity of the total body. Therefore, this enjoyment cannot be an architectural effect (Lefebvre, 2014b, p. 151). At most, spatial sciences can accompany the subject towards the realisation of genuine activities and spontaneous
practices, towards the exaltation of the espace vécu interstices.
The body is still central here, but not exclusively in its anatomical declination. Now, it is intended as an eurhythmic organism (Lefebvre, 2004, p.
16): not only because there’s a harmony between organs and movements,
but also because it ensures a sincere symbiosis with the surrounding environment, with that lived and metamorphic world where men feel totally present, aware and alive. Enjoyment’s space is distant from that of the habitat
because the first is a ‘place’, a ‘dwelling’ where it has settled a more profound
sense of inhabiting. The standard instead promotes an alienated sense of
time subdued to the inauthentic and unceasing rhythm of the capitalist mode
of production.
The present, writes Lefebvre, simulates presence by furnishing and
occupying time, by simulating and dissimulating the living life, by fabricating
and making acceptable the ordinary schedule of everyday life. The present,
as a fragment of a twenty-four hour day, “resembles the real and presence
as a photo of photographed people: it resembles but it has neither depth, nor
breadth, nor flesh” (Lefebvre, 2004, p. 47). Every sunset is assumed to be an
end full of regrets, every sunrise is seen as a relief: a sign that somewhere a
new beginning will be possible.
The so-called orthopaedic space then, cannot forecast the long-awaited joy of living because it is still produced as a commodity. In reference to
this, the production of space, says Lefebvre, must arise from a poietical commitment. By stressing the Greek origin of the word, the philosopher trusts human creativity as a non-alienated modality of appropriating nature (Lefebvre,
2016, p. 8, 302; Grindon, 2013, p. 210). By overcoming the typical estrangement of the product, labour becomes a poietical activity: space and architecture become authentically appropriated and aesthetically enjoyed. At last, the
realm of jouissance can be accomplished.
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Chapter 5

De Röntgen aos nossos dias
Corpos mapeados, imagens disciplinadas
Carla Solano1
Resumo: O objeto teórico desta comunicação partiu da descoberta do raio-X
por William C. Röntgen, no final do século XIX, e pondera a construção do conhecimento, entre anatomia, imagens e descoberta científica. Reflete sobre o
discurso do corpo produzido ao longo do século XX, que doravante legitimou o
normal e o patológico, numa Europa animada por ideais taxonómicos, classificações várias e ideologias eugénicas. Isto pode refletir-se nas atuais imagens médicas, digitais e disciplinadas de acordo com visibilidades específicas que resultam num corpo construído e “renderizado”. Poderá este corpo ser lido como uma
produção de contornos “eugenistas”? Pode tornar-se num dispositivo tecnológico
manipulável? Das radiografias de Röntgen às imagens 3D, da construção social
do corpo, da ciência, de conceitos de Marcel Mauss e Michel Foucault, procurámos uma leitura destas imagens associadas a determinada expertise sustentada em conjuntos de classificações sob a forma de padrões de normalidade.
Palavras-chave: corpo, ciência, imagem médica.
Abstract: The theoretical object of this communication started with the discovery
of the X-ray by William C. Röntgen at the end of the 19th century and ponders the
construction of knowledge, between anatomy, images and scientific discovery. It reflects on the discourse of the body produced throughout the 20th century, which
henceforth legitimized the normal and the pathological, in a Europe animated by taxonomic ideals, various classifications and eugenic ideologies. This can be reflected
in the current medical, digital and disciplined images according to specific visibilities
that result in a body constructed and “rendered”. Can this body be read as a production of “eugenicist” contours? Can it become a manipulable technological device?
From Röntgen’s radiographs to 3D images, from the social construction of the body,
from science, from concepts by Marcel Mauss and Michel Foucault, we looked for
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a reading of these images associated with a certain expertise supported in sets of
classifications in the form of patterns of normality.
Keywords: body, science, medical image.

Introdução
Este texto resulta da fusão de trabalhos para seminários do programa
doutoral “Estudos Contemporâneos” da Universidade de Coimbra (IIIUC-CEIS20). É uma reflexão sobre um conjunto de conceitos com os quais
tenho vindo a trabalhar.
Parte-se, cronologicamente, de um acontecimento situado no final
do século XIX, a descoberta do raio-x, por Wilhelm Conrad Röntgen (18451923), para chegar às imagens médicas do século XXI. O exercício proposto situa-se no cruzamento entre o que poderia ser a agenda da “eugenia”
nos nossos dias e as tecnologias de visualização médica.
Todos já sentimos que a biomedicina já faz parte do nosso dia a dia.
Seja na abertura de telejornais com equipamentos fantásticos que “prometem ver o corpo como nunca antes tinha sido visto”2, ou que desvendam mais um pouco do nosso cérebro, como em imagens de ressonância
magnética das fibras nervosas do ser humano (Basser, 2000, p. 627; Berenschot, 2003, pp. 48-52; Jones, 2010, p. 346; Preim e Bartz, 2007, pp.
556-557), seja nos avanços da fecundação in vitro ou outras. Todas elas se
apresentam como motores de construção da ciência que está em constante evolução e ávida de proporcionar o sonho do homem ideal (esteticamente, fisicamente e mentalmente).
Centramos a nossa atenção nos avanços da imagem médica, desde
técnicas digitais de radiografia a imagens 3D, de ecografia (4D, 5D), de
tomografia por emissão de positrões (PET), de técnicas híbridas entre tomografia por emissão de positrões (PET) e tomografia computorizada (TC),
de ressonância magnética (RM) ou de imagens funcionais de ressonância
magnética, entre outras. Todas elas contribuem para a construção do “corpo da medicina”, do corpo ideal/do homem ideal. As nossas questões são:
a) este corpo (da medicina, da radiologia) visto, revisto, virado do avesso,
fatiado, construído e “renderizado” pode ser visto como uma produção de
contornos eugenistas?; b) pode tornar-se um dispositivo tecnológico manipulável?
1. O conceito de “eugenia”
Alguns autores identificam práticas eugénicas desde muito cedo e que
acompanham a história da humanidade. Medidas desta natureza encontram-se descritas da seguinte forma: “[...] a defesa do controlo rigoroso de
2 Ver capa da revista Notícias Magazine de 8 de maio de 2011: “O milagre digital. Os
avanços da radiologia permitem-nos ver o corpo como nunca antes tinha sido visto e tratar
a tempo várias doenças.”
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nascimentos, em Esparta, no estímulo dado às mulheres mais robustas para
gerarem filhos vigorosos e sadios ao mesmo tempo que as crianças nascidas
com imperfeições eram atiradas do pico do Monte Taygeto” (Bizzo, 1995, pp.
47-48). Esta é uma lenda que chega até aos nossos dias pela mão da banda
desenhada e dos jogos de computador, como o jogo God of War, e que se
resume a preservar determinadas caraterísticas (“o normal”) e eliminar outras
(“o patológico”)3.
Na obra de Pereira (2001) constatamos que Charles Darwin (18091882), ao propor a tese de seleção natural (1859), permitiu a expansão de
uma teoria que justifica a ideologia da eugenia.
Francis Galton (1822-1911) aproveitou para legitimar a intervenção
nas taxas de fecundidade estimulando a reprodução dos melhores (boa hereditariedade) e impedindo a reprodução dos menos qualificados (Pereira,
2001; Solano, 2017, p. 52). A eugenia e toda a sua complexidade tornam-se
um dos fios condutores transversais a aspetos políticos, sociais e científicos,
ao longo do século XIX e XX, na cultura ocidental, e criam espaço para o
desenvolvimento de atitudes de melhoria da espécie humana por meio de
conceitos pouco científicos.  
Hitler deixou-nos no século XX o maior e mais horrível exemplo de
eugenia associado à identificação, segregação, esterilização, eutanásia e extermínio dos não desejáveis, num conjunto de práticas muito desconfortáveis
para a história da medicina.
Todavia, a eugenia não desapareceu e refugia-se, nalguns casos, por
baixo do rótulo de “genética humana”. Sabemos como os avanços cientificos se associam a exames que detetam doenças genéticas e como estes
são direcionados para a identificáção dos menos desejáveis. As técnicas de
diagnóstico pré-natal de imagem médica, por exemplo, difundem a crueldade
de levar a bom termo o que se considera menos “perfeito”. Nesta linha, existem bebés projetados de acordo com todos os avanços da ciência genética
e da imagem médica, permitindo-nos a ideia de que a procriação tradicional
deixe de fazer qualquer sentido, porque a perfeição é garantida pela ciência.
Deixado espaço para se poder afirmar, sem margem para especulação, que
a eugenia é uma ideologia centrada num ideal de espécie humana e que a
utilização de meios e conhecimentos técnicos e cientificos está em linha com
esse ideal.
2. O corpo da “medicina”: entre Mauss e Foucault
Darwin acaba por nos oferecer uma noção de “homem” na qual a separação
entre natureza e cultura está no centro do seu paradigma. Marcel Mauss, no
seu texto incontornável “As técnicas do corpo”, comunicação apresentada à
Sociedade de Psicologia a 17 de maio de 1934, lembra que o corpo é: “[...] o
primeiro e o mais natural instrumento do homem. [...] o primeiro e o mais natural objeto técnico, e ao mesmo tempo o meio técnico, do homem é seu corpo.”
O corpo não como sujeito, mas como um objeto manipulável, deixando-nos
espaço para envolver três conceitos de Michael Foucault quando pensamos
3 Ver estes conceitos na obra de Canguilhem (1966).
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o corpo em medicina: a) o corpo como realidade biopolítica; b) a espacialização da
doença no corpo; e c) os “corpos dóceis”.4
Michel Foucault, no seu texto “O nascimento da medicina social”, reunido
na obra Microfísica do Poder (2001), ilustra bem, na análise que faz do nascimento da medicina social nos finais do século XVIII e princípios do século XIX, que o
capitalismo não faz a ponte de uma medicina coletiva para uma medicina privada,
mas começa por socializar o corpo, porque o corpo se tornou a força de produção
e uma força de trabalho. O controlo da sociedade é exercido sobre os indivíduos e
não pela consciência ou pela ideologia. Foi no corpo (no biológico, somático) que a
sociedade capitalista inicialmente investiu (Solano, 2017, p. 57).
“O corpo é uma realidade biopolítica. A medicina é uma estratégia biopolítica” (Foucault, 2001, p. 79) que serve para controlar o corpo. Foucault oferece-nos
uma nova episteme, uma nova “arqueologia do olhar médico”. O século XVIII é
responsável por esta transformação do olhar através das pesquisas de anatomia
patológica de Bichat e Broussais – em linha com Canguilham. Deixamos de ter um
olhar de superfície para passar a ter um olhar de profundidade (Solano, 2017, p.
57); deixamos de olhar de fora para dentro e passamos a olhar de dentro para fora.
Quando pensamos o corpo da medicina na perspetiva da nova episteme
(Foucault, 1977, p.148) entendemo-la como a espacialização da doença no corpo,
permitindo o olhar anátomo-patológico que demarcará um volume, uma complexidade de dados espaciais que pela primeira vez surgiam como tridimensionais em
medicina.
Espacialização da doença, o corpo como o espaço da doença – quer isto
dizer o quê?
Quer dizer que a doença não vem de uma entidade divina (de fora para
dentro) e se instala no nosso corpo, mas antes que o corpo patologiza/adoece num
determinado espaço (num tecido, no fígado, no estômago, no pulmão – de dentro
para fora) e obriga a criar um outro corpo de conhecimentos: a anatomia patológica. Nesta perspetiva, com o aparecimento do raio-x, surge um novo corpo de
conhecimentos e nesta leitura dizemos que o corpo radiologiza. Surge a “anatomia
radiológica”.
3. De Röntgen à linguagem binária (1895-2020)
A evolução das técnicas de visualização médica transporta-nos de Röntgen até
à era da digitalização. Hoje, as imagens radiológicas são, exclusivamente, uma
tradução de um conjunto de dados matemáticos e computacionais. São a reconstrução de uma série de dados tornados realidade, transformando uma linguagem
computacional em imagens binárias.
Este processo surge de um programa científico de 1986, desenvolvido
nos Estados Unidos da América, o Visual Human Project (VHP), que é a base da
criação de todas as representações tridimensionais, anatomicamente detalhadas,
de acordo com as normas do sexo masculino e feminino dos corpos humanos. O
macho foi seccionado em intervalos de um milímetro, a fêmea em menos um terço
de um milímetro5, o que visa produzir dois corpos digitais, um homem e uma mulher, padronizados/normatizados a partir de cadáveres (Solano, 2017, pp. 49-65).
4 Ver Solano (2015).
5 Cf. http://www.nlm.nih.gov/research/visible/visible_human.html acedido em 31 de março de 2020.
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Os corpos são agora construídos por um processo de renderização6, processo que permite obter um produto resultante de uma sequência digital qualquer. Este processo aplica-se a programas de modelagem 2D, 3D, áudio e
vídeo. Sumariamente, converte em imagens uma série de aquisições algorítmicas, tornando-se assim os corpos “renderizados”.
Voltando a Foucault e a um outro conceito que referimos, os corpos
dóceis, que o autor desenvolve na sua obra Vigiar e Punir, dizemos que este
corpo que radiologiza submete-se a corpos construídos digitalmente, e enquadra-se dentro de um padrão. Os corpos são espartilhados em conjuntos
de algoritmos, tornam-se dóceis.
A ciência moderna ocupa-se de “patologizar” o desvio, a deformidade,
a degenerescência, a anormalidade, deixando espaço para ser criada a representação cientifica da normalidade, da conformidade, do perfeito (Rocha,
2012, pp. 15-16).
Ambiciona-se, agora como antes, captar a essência da patologia e da
normalidade.
Considerações finais
Em síntese, e numa leitura foucaultiana para a nossa hipótese académica,
apresentamos duas conclusões. Uma resulta na ideia de que as imagens
médicas, descendentes de Röntgen, que chegam à medicina no século XXI
e que constituem o “corpo radiológico”, são imagens dóceis, representações
do corpo com desvios-padrão robustos e considerados bons, de acordo com
os limites dos programas espartilhados em algoritmos matemáticos.
Também o “corpo” que chega à medicina no século XXI é o resultado
de um conjunto de processamentos técnicos e científicos muito complexos
que produzem um corpo higienicamente/eugenicamente construído, um corpo virtual tornado real, um corpo virtual tornado padrão.
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AN ETHICS OF QUANTIFICATION

Chapter 6

Manufacturing Biocitizens
The Quantification of Bodies as a Method for
Incorporating a New Biomedical Ethics
José Carlos Pinto da Costa1
Abstract: The quantification of bodies serves an ambivalent purpose in the political
economy of promise of new biomedicine. On the one hand, it includes individuals
in a new biopolitical norm, making them co-producers of new healthcare-related
sociotechnical imaginaries; on the other, it urges them to explore and to overcome
the deepest natural norms, distinguishing them as apparently free self-enhancers
and creative developers of what Donna Haraway (2003) called naturecultures. By
monitoring, recording, and supplying biometric data, individuals are included in a
process for incorporating a new biomedical ethos, gradually taking on a new kind of
citizenship: biocitizenship. In this chapter, I reflect on the power such incorporation
has for transforming both individuals and society and advocate the need for making
a critical analysis of the practices of quantification of bodies, considering these as
elements of a biopolitical technology aimed at manufacturing biocitizens.
Keywords: biomedicalization, biocommunicability, biocitizenship, technologies of
corporeality.

Introduction
Recent developments in information and visualization technologies, as in
biomedical research, have advanced the emergence of systems biology, a
holistic science that integrates information from various disciplinary areas to
produce highly accurate statistical models which enable disease prediction
and prevention (Alyass et al., 2015). The production of such models implies
the generation, recording, integration and interpretation of a significant volume of data, which together configure what Eric Topol (2014) called the “human geographic information system”. In the end, the goal is to create person1 José Carlos Pinto da Costa
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alised medicine; that is, a medicine that designs prevention methods and
therapies according to the specificity of the association of each individual’s
genetic heritage with the physical and social environment in which he lives.
In this chapter, I discuss the social and anthropological meaning of the narrative of this new biomedicine, in which the quantification of bodies obtains
its context.
1. 4P Medicine and the Imperative of Digital Health
Recent reports point to benefits, but also to important challenges for 4P
medicine, which is predictive, preventive, personalised and participatory.
According to Wilsdon et al. (2018), the benefits will be visible to patients
(improved efficacy through disease-specific responses, improved disease
survival ratios and reduced adverse event manifestations), to medicine (development of new, more efficient, more cost-effective approaches, and more
ethical, cost-effective R&D clinical trials) and to the health system and to society (focus on disease prevention and prediction, improved disease management and avoidance or delay of high-cost healthcare, allowing scarce
resources to be used more efficiently). For his part, Muin Khoury (2014)
lists three major challenges for personalised medicine: first, since complex
chronic diseases are the result of multiple genetic and non-genetic factors, it
is very difficult to know which portion of heredity is explained by which set of
variables identified in a general set of genome research; secondly, specific
genomic information may or may not be actionable (Khoury exemplifies this
with the fact that scientific community doesn’t know how to prevent Alzheimer’s disease, although the allele responsible for the increased risk of the
disease has been known for some time); finally, and especially significant
for the present discussion, the analysis of genetic-environment interactions
in population health studies is still in its infancy, and it is not actually possible
to extrapolate from the results of the analysis of these interactions to the
personal level of health in order to predict the occurrence of the disease and
to design its related prevention plans.
Despite these challenges, the 4P model opens numerous opportunities. The impacts of its full implementation will undoubtedly be huge in the
future. It is still early to concretely realize or even to predict its social impacts
(Saxena and Saxena, 2018). One of the biggest challenges is to include the
population in the process, thus enhancing the participation of the individual
(the fourth P) in the language of the emergence, marked by the invasion
of the new, translated into technoscientific discursivity that the population
is not used to perceiving or using. This issue will be explored later in this
chapter. For now, I think it is important to look at the function of digitization
in pursuing the goal of personalizing medicine, which configures the ideal of
healthy citizenship.
The central idea of digitalization applied to health, or the “digital
health”, or still “eHealth”, was highlighted in the European Union’s Digital
Health Action Plan 2012-2020, which stresses that it consists of using…
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ICT in health products, services and processes combined with organisational change in healthcare systems and new skills, in order
to improve health of citizens, efficiency and productivity in healthcare delivery, and the economic and social value of health. eHealth
covers the interaction between patients and health-service providers, institution-to-institution transmission of data, or peer-to-peer
communication between patients and/or health professionals (European Commission, 2012, p. 3).
Promoting innovation in people’s health via the use of ICT includes the
monitoring of organic signals and the consequent production of significant
amounts of biometric and anthropometric data. These data can be included in
preventive behaviours and in the clinical decision-making processes, notably
for the purpose of determining diagnosis and defining treatment plans tailored
to a particular health condition. Digital health also challenges health professionals, researchers and entrepreneurs to respond to the larger problem of
improving traditional care processes and systems, characterized by the standardization of procedures, making them intelligent practices and models, provided with adjustment mechanisms between resources and needs, in line
with the assumptions of the formal economy and respecting the 4P’s primacy
of patient-centredness in healthcare. The introduction of new digital technologies in healthcare and medical treatments is seen as an opportunity to think
about this adjustment. In this process, it is necessary to mobilize resources
within reach. Michael Porter’s model of value-based healthcare finds its basic
philosophy here.
2. Biological Citizenship and the Discursivity of Biomedicalization
In terms of the social analysis of the discursiveness of 4P medicine and digital
health, the Foucauldian concept of biopower and Isabelle Stengers’ image of
cosmopolitics are particularly noteworthy. From the first emerges the notion
of biopolitics as the exercise of governing bodies and populations (Foucault,
2004); from the second emerges the figure of the “passing fright that scares
self-assurance” (Stengers, 2005, p. 996), which impels the majority of the
population located outside the place of production of that discursiveness to
ask: “what are we busy doing?” (Stengers, 2005, p. 996), directing this question to the world’s decision makers/designers. Bringing together these two
interpellations, an essential tension between visions and imaginaries about
possible futures emerges, which evolves from the way in which the relationship between healthcare systems and populations is managed (Costa, 2020).
This tension configures a plateau from which we may visualize how the political economy of 4P medicine transforms the way societies manage healthcare-related issues. This kind of transformation is the main feature of the
process of biomedicalization (Clarke et al., 2010).
Biomedicalization appears in the context of New Public Management
discursivity and the neoliberal inspiration of governments (particularly the socalled “Westerners”) and becomes more robust with the emergence of the re-
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lationships between biomedical knowledge, technologies, capital, services
and the environment (Andreassen and Dyb, 2010; Clarke et al., 2010).
Biomedicalization is characterized by the confluence of five processes:
privatization and commercialization; risk and surveillance; expansive technoscientific practices; production and distribution of knowledge; and transformation of bodies and subjectivities (Clarke et al., 2010). The difference
between biomedicalization and the traditional medicalization arising from
French hygienist political economy, noted by Foucault, is that while medicalization practices emphasize the control of medical phenomena, biomedicalization practices emphasize the transformation of these phenomena and
bodies (Clarke et al., 2010).
The transformation of medical phenomena and bodies changes the
practice of and access to medicine. Medical practices and “going to the
doctor” behaviours tend not to be simply exercises for providing/prescribing care and therapies or for seeking help, respectively. The crossing of
the boundary between the pre-patient and the patient phases gradually
occupies a secondary significance. The priority is now to predict and prevent disease, and for that purpose, the participation of people is necessary,
fundamentally, for them to adopt quantification practices as a regular way
of behaving, then becoming more and more responsible for their health
(Rose, 2010). This is where the adoption of regular quantifying behaviours
becomes the adoption of behaviours to regulate behaviours.
By providing his data, the patient turns into a co-producer of a new
status quo, thereby engaging in the pursuit of a utopia (Bell and Pahl,
2018). The patient – now co-producer – thus engages in a second process of greater interest for the social and anthropological study of health:
biocommunication, i.e., “the process by which health-related information is
produced, circulated and received” (Briggs and Hallin, 2007, p. 48). The
patient co-producer contributes with his data (and possibly with his own interpretations and explanations) to the process of circulation of the different
discourses linked to digital health and 4P medicine. The patient co-producer
who uses the discourses that come to him because of his involvement in
a given narrative is a major theme in the anthropology of digital health and
personalised medicine. It is through this involvement in discursiveness that
co-producing patients tactically become part of the scriptural economy that
structures a normativity imposed from above, as Michel de Certeau (1984)
taught us. However, while seeming to be recovering his place to drive the
discourse, or taking a seat in hegemonic enrolment processes, the patient
co-producer is, in fact, undergoing the moulding process of a specific model
of biocommunication. He falls into the role of a consumer of services and his
personal specificity is diluted into a multitude of co-producers who, like him,
are structured by the force of biomedicalization discourse.
According to Briggs and Hallin (2007, 2010), the current biocommunication model is potentially hybrid, or even multiple. In the context of the
access to healthcare, the medical authority model, the patient-consumer
model, and the public sphere model remain combined today.2 The combi2 The medical authority model is essentially characterized by the exercise of knowl-
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nation of these models in contemporary times means that the “patient” sees
his status becoming a confused amalgamation of overlapping norms – a
multi-normative normativity – that of the “patient”, that of the “consumer” and
that of the “coproducer citizen”. This is the most characteristic sign of a time
of transformation (rather than change or evolution). The daily work of biomedicalization happens through these processes of biocommunicability (Briggs
and Hallin, 2016), and is structured in figures of biosociality (Rabinow, 1996),
such as biocitizenship (Petryna, 2002) or biological citizenship (Rose and Novas, 2005), transforming both the individual and the community in the process
(Ajana, 2013).3
In my view, this is the final form of the process of quantification of bodies. An extremely complex form that promotes the expression of an ambivalent
reality in which characteristically utopian and dystopian planes of existence
will coexist. Indeed, the figure of biocitizenship “produces new identities, communities, expertise, and hope. But it also has a disciplining and differentiating capacity, as biological citizenship generates new forms of inequality and
strengthens the hegemony of biomedical frameworks” (Mulligan, 2017).
The circle closes over the individual. The allusion to the subject’s recovery of sovereignty is therefore, and nevertheless, apparent. Indeed, individual participation in the processes of the new biomedicine is more a biopolitical imperative of social accountability (because health resources are a
public good) for their conduct than a liberation toward complete subjectivation
(Andreassen and Dyb, 2010). In contrast to the idea that the quantification of
bodies promotes a new level of self-building techniques is the fact that this
practice shifts the focus from subjectivity to corporeality. This seems to be
the first era in human history when this happens (Suchman, 2015). Rather
than being subjectivation techniques, quantification practices, such as lifelogging, are more technologies of incorporation (in the sense of making practices
body) than of holistic (mind-centred) development. The difference is radical,
and it is the same which Helmuth Plessner distinguished between being a
edge-power in a context of the doctor-patient relationship, in which the former has the authority (he is the one who knows) and the patient is a passive agent. According to the authors,
the biomedical authority model of biocommunicability “imagines a natural, necessarily linear
trajectory that moves through space, time, and states of knowledge and agency, starting from
the production of knowledge about health, its codification into texts (reports, scientific articles,
pronouncements by public health officials, and so on), the translation of scientific texts into
popular discourse (through health education, statements to reporters by health professionals,
and media coverage), its dissemination through a range of media, and its reception by ’the
public’.” (Briggs and Hallin, 2007, p. 49). In turn, the patient-consumer biocommunication
model “significantly shifts relationships between health professionals and publics. Rather than
imagining passive receivers of authoritative information, the patient-consumer model casts
laypeople as individuals who make choices in the absence of their physicians and the presence of the media.” (Briggs and Hallin, 2007, p. 52). Finally, in the model of the public sphere
“audience is imagined as being composed of citizens, rather than of patients or consumers.
[In this model,] the information is assumed to be useful because it helps citizens and policy-makers to make collective decisions about the public interest.” (Briggs and Hallin, 2010,
p. 152).
3 Significantly for the problem of quantifying bodies, Btihaj Ajana (2012) adds the figure of
“biometric citizenship”.
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body (Leibsein) and having a body (Körperhaben). While “being a body”
implies a holistic conception of the individual, fostering techniques of subjectivation, “having a body” focuses the attention on materiality, fostering
techniques of incorporation. Body enhancement will be the corollary of the
use of these techniques; it is the affirmation of the expressive power of individuality by understanding the body (the property) as an extension of the
self (the owner) and as a semantic vector by which the individual constructs
a unique and exclusive narrative of the way he wishes to be and to become
in the world.
Enhancement is the starting point for the final bioconvergence, where
“bodies are technologized and conceived increasingly in technical and biotechnological terms, while correspondingly, techniques and technologies
have become increasingly ‘bodied’” (Steinberg and Murray, 2011, p. i). This
impetus towards bioconvergence is directly inspired by a philosophy of desire, by trying to reach a utopian stage in which the products of enhancement will leave little room for the contingent.
That philosophy of desire underlies individuals’ practices and hopes,
driving them to this final utopian form. Here, perhaps, we may visualize Simondon’s final form in a human realm, and the identity between zoë/onthos
and bíos/epistēmē, in dialectical Blochian terms (cf. Bloch, 1983; Simondon, 2005).
This imagined final product is instrumentalized in political-economic terms through discursive transposition, that is, it is normalized. One of
the most manifest ways to engage such normalization is through the socalled political economy of promise (cf. Joly, 2010). Directing spontaneity by
means of discursive formalization, this political economy limits individuals’
freedom and hopes, constituting “regimes of economics of techno-scientific
promises” (Joly, 2010). Promises are not only formed by discourses and
representations (Costa, 2020), they also “involve practices of exploration
and experimentation; they are related to investment, and to mobilization,
circulation, and accumulation of resources” (Joly, 2010, pp. 2-3). These
practices make the discursivity of biomedicalization a means to conform
(personal) desires with (public) needs. Society gradually becomes an arena
of collective experimentation, where the resources are personal data. So,
one of the main ways to achieve this new “communitarian” ethos is by promoting personal experimentation.
Personal experimentation implies the exploration of body possibilities, and, to this end, it is necessary for the individuals to know their bodies
to the tiniest detail. Quantification techniques and practices serve this purpose very well. The importance of personal data to the regimes of economics of techno-scientific promises is crucial. The way in which these precious
resources are accumulated and managed for the public good constitutes a
paramount ethical issue in our times – as we know, it was at the basis of the
reformulation of General Data Protection Regulation (GDPR) in the European Union in 2018. Thus, the quantification of bodies is not just a method
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to better know yourself, it is first and foremost a new biopolitical technology
which seeks to better regulate human life.
Conclusion
The quantification of bodies is a procedure that produces ambivalent figures
about what humans are and can do with the human. In a constant production
of imbalances between the individual freedom (for empowerment) and the
datafication and appropriation of his signals for the management of bodies
and life, the quantification of bodies presents itself as an instrument of formatting a new paradigm of social organization in which multiple views and
multiple interests interfere. Due to the extreme complexity of these interferences and their potential for technical and material embodiment, it is not yet
possible to fully understand the effects of the quantification of bodies on the
production of new biopolitical agencies. However, it is certainly possible to
see that the self-perceptions and social configurations of life (both organic –
zöe – and political – bíos – in the distinction re-operated by Hannah Arendt)
are undergoing radical transformations.
The recording of biometric signals tends to stop happening episodically in situations of crisis and become routine. The practices of monitoring,
recording, signal interpretation and diagnosis tend to be no longer exclusive
to technicians and physicians; they are now potentially claimed by all individuals, and, albeit a utopia, by society in general. And it is in this context that the
figure of a new citizenship, girded to the biological, can fully emerge. By having access to monitoring and diagnosis technologies, citizens can respond to
their body’s (perceived) signals with technologies perceived as corrective. If
such access becomes ubiquitous, we can imagine a future in which people
will themselves become naturecultures, which, among other consequences,
could lead to the realization of the biopunk ideal (and the corresponding release from the potentially totalizing biopower corset in favour of the authority of self-perception and self-concept). Then, finally, perhaps humans will
voluntarily become hybridizations. More than cyborgs, they might become
artisan-artwork mixed forms.
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Chapter 7

Saving Lives by Counting Properly
Some Notes on Triage and Disaster Ethics
Javier Gil1
Abstract: In disasters, multiple victims are involved that exceed the capacities and
resources of emergencies available to face the necessary help. As in other areas of
public health ethics, the allocation of resources and the rights and care of populations in mass casualty incidents often triumph over the priority given by mainstream
bioethics to autonomy and individual rights and care. Triage is a series of standardized methods that use calculation and rank ordering in medicine. Patients are quantitatively represented by algorithmic and numerical triage systems, and some of them
even categorize the victims with scales and scores. In disaster triage, consequentialist criteria consistent with this quantification of the bodies prevail that order to save
as many lives as possible while making the best use of available resources, which
often means to prioritize the patients who are more likely to survive.
Keywords: bioethics, consequentialism, disaster ethics, emergencies, public health, triage.

Introduction
In this chapter, some implications for disaster ethics of the quantification of the
bodies in the practices of triage are discussed. I will start by mentioning some
distinctive changes that emerge when we turn from the typical concerns of
bioethics to the framework of public health ethics. Then, I will mention some
features and typologies of disasters and I will point out that the appropriate
approach has to consider the entire disaster management cycle and not just
limit itself to the phase of immediate response to disasters. After that, I will
consider the relevance of triage practices in disasters settings, as well as the
centrality of quantification in triage methods, paying particular attention to the
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distinction between algorithmic and numerical triage systems. Accordingly,
I will comment on some central issues in the ethical assessment on disasters and the prevalence of consequentialist criteria in this regard. Finally, I
will suggest that ethics in disasters needs a many-faceted perspective that
exceeds and integrates at the same time the four principles of bioethics and
the indispensability of consequentialist criteria for triage decisions.
1. Bioethics and Public Health Ethics
Generally, bioethics refers to ethical, political and legal issues arising from
the advances in biosciences and biotechnologies. Clinical bioethics, in turn,
focus on ethical, political and legal issues relevant to clinical care and healthcare settings, and mainly concerns the interactions between healthcare
professionals or researchers with their patients or research participants. It
is not an exaggeration to say that principlism has remained the dominant
view in clinical bioethics during the last forty years (Beauchamp & Childress, [1979] 2019). Originally conceived as prima facie values, each of the
four principles (autonomy, beneficence, non-maleficence and justice) does
not establish an absolute obligation or enjoy an inherent priority over the
others, but rather it is a task of public deliberation to find the better balance
between them in each application to specific cases. Despite this relational
framework, autonomy and respect for persons (or better: versions of them
compatible with liberal individualism) have often taken precedence over the
other principles, and the issues concerning informed consent and privacy
have received prominent attention in clinical bioethics and research ethics
in many Western countries, where freedom and liberal individualism are
highly valued.
The principlist approach mutates when bioethics goes beyond clinical ethics and has to adapted to public health areas such as resource
allocation and priority setting, disease prevention and control, vulnerability in human populations, public health collaboration at international level,
and mass emergencies and disasters. Certainly, the four principles remain
relevant in these contexts in so far as they accommodate to the broader
scope of public health interventions (Barret et al. 2016). In public health
ethics, the priority given by standard bioethics to the presumptive value
of autonomy and individual choice gives way to a population-based and
outcome-oriented approach that focuses on promoting the social goods involved in community health. In contrasts with the individual’s independence
to shape personal preferences and make decisions free from interferences,
a relational notion of autonomy emerges relative to the interdependence of
citizens living together in a network of social relations. The notion of respect
for persons can even take on a nuanced meaning in public health interventions. Likewise, the principles that call for the promotion of well being and
the avoidance of harms bind the collective action of whole teams, organizations and stakeholders, and are destined not only to individuals, but to the
interests and social goods of groups, communities and populations. Unlike
treatment of disease via the health care provider’s fiduciary relation to a patient, provision of public health encompass the prevention of disease in view
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of the social determinants of health and the promotion of well being across a
range of interventions and settings. By involving many types of professionals
and activities besides medical personnel, professional duties accordingly to
the common good reframe the value of authority derived from the epistemic
superiority of the physician and the non-delegable authorization of the patient who consents (Gil, 2015). Authority regains a political and regulatory
dimension, coming public health policies and health regulations to the fore,
and informed consent is no longer the unique or prevalent rule, but presumed
consent and social directives legitimize public health interventions as well.
Mass casualty incidents such as large emergencies and disasters are
an increasingly important area of public health that poses and faces distinctive ethical challenges. In order to understand in turn the specificity of the
ethics of disasters, it is usesful to have an overview of the classification of
disasters and its typical cycle.
2. Disasters: Types and Cycle
There is a distinction between the lay and expert views of the disaster. What
is often perceived as a disaster by the layperson might be better described as
something tragic, horrible and nightmarish. In Spanish it is usual to describe
it as “Dantesco” by reference to the picture of the hell in The Divine Comedy.
From the perspective of health and humanitarian organizations, disasters are
events that result in a demand for services that exceeds available resources
of the affected communities (see, for instance, the definitions provided by
WHO 2008, UNDRR, 2017, and Songer, 2008). Various classifications have
been offered accordingly. The most common description points to the major
general causes of disasters and distinguishes between natural and anthropogenic disasters, making in turn subdivisions according to etiological descriptors. However, both natural and human-related factors are often involved in
most disasters. They can also be defined in view of their impacts on societies.
According to one classification (Barilan et al., 2014), disaster scenarios can
be divided into three prototypes. “Well-circumscribed disasters” are those impacting societies that function well in terms of social coordination, material
infrastructures and public policies, so the shortage in provision of care may
often be technical and temporary. “Disruptive disasters”, on the other hand,
are those that wreak havoc on the material and communitarian infrastructures
of the society, so the provision of care largely depends on the reparation of
infrastructures and the reinstatement of public health and public order. Finally,
“double disasters” ravage impoverished and unstable societies because of
poor infrastructures and a deficient social fabric, so international or foreign
humanitarian aid is required.
For many decades the prevailing approach in dealing with disasters
was focused on response and recovery. However, pre-disaster actions to minimize the disaster risks and to plan for would-be responses are encouraged nowadays alongside the immediate response that follows a catastrophic
event and the long-term phase of return to normalcy. The mitigation and preparedness phases occur when a society develops improvements to effectively confront the foreseeable impacts of disaster in advance. These four, of-
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ten overlapping phases form an ongoing process that implies a wide range
of activities, as well as civil society engagement, intersectoral collaboration,
and political decision making. Importantly, “the complete disaster management cycle includes the shaping of public policies and plans that either modify the causes of disasters or mitigate their effects on people, property, and
infrastructure” (Warfield, 2004).
Obviously, disasters in their specific contours can never be anticipated in their entirety. However, as far as mitigation measures and planning
ahead may take place for certain disasters in their broad contours, the degree to which the latter will force and constrain rescue efforts might be reduced and the scarcity of resources might be compensated to a certain
extent. In this sense, the situation in a major “well-circumscribed disaster” is
not entirely beyond human control nor, thereby, beyond the moral judgment,
being this more difficult in “disruptive disasters” and “double disasters”.
However, in the midst of disasters, when the number of victims exceeds the capacities to provide medical care and assistance, humanitarian
organizations and health care teams are the actors that are most involved in
the immediate response. Disaster ethics is primarily concerned with evaluating such efforts to deal with emergency relief.
3. Triage in Emergencies and Disasters
The term “triage” refers in medicine to a practice of sorting, categorizing and
priority setting. Historically it took on a meaning of classifying war casualties into groups in order to systematise medical care in the battlefield. After
the development of emergency medical systems since the 1970s, multiple
civilian triage systems emerged for prioritizing patients in the emergency
rooms and for allocating scarce resources, for instance, in organ donation
and transplantation. In emergency medicine, triage refers to the processes and techniques of classification and selection of wounded patients for
treatment and transportation according to their severity and life condition.
Triage is also a series of standardized methods of rank ordering in public
health emergencies, particularly those that overwhelm ordinary resources
and capacities of the affected community to cope a pandemic or a disaster
situation. In contrast to ordinary circumstances of emergencies, survivability
in these cases enters besides severity and other medical information into
the triage equation. When patients are triaged in mass casualty incidents,
the assessment determines the type and priority of care to be received based on the urgency, the acuity and the potential for survival. Importantly, the
healthcare and humanitarian decisions taken in mass disaster triage regarding the order of treatment and the sort of critical care are always based on
both technical and ethical criteria.
There are multiple triage methods and protocols that have been
adopted by different countries and health systems. Generally, these triage
methods can be classified at least in three different ways (Castro et al.,
2015). According to their polarity, there are interventions with two contrary
and exclusive options (trapped vs. non-trapped, conscious vs. unconscious
victims), three-sided methods as in the classic criteria for severity (victims

saving lives by counting properly

93

who will die no matter what you do, victims who will get little benefit from a lot
of effort, and victims who will be benefited a lot with a little), and the internationally recognized four-color code (red, yellow, green and black in order of
priority). Bipolar and three-sided classifications have been typically used in
initial chaotic phases. But as soon as trained professionals with advanced life
support skills take action, more sophisticated methods take into account both
physiological and anatomical aspects. These other classifications according
to the basic vital functions and / or injuries of the victims are needed for the
aforementioned colour code (and others of three or five colours as well) to
make sense. I will say something else shortly. Finally, a common classification is based on the location and level of care at which the triage takes place
(Christian, 2019). Primary triage systems are designed to assess patients in
the field in order to determine the priorities for treatment and transport, while
secondary triage instruments are designed to further assess and prioritize
victims for treatment, especially when resources are severely limited and in
view of a significant delay either in transportation or at the receiving hospital.
Since victims often have evolving injuries and will continue to deteriorate,
reassessment by way of secondary and even tertiary instruments within the
hospital is often necessary.
4. Quantification in Triage Practices
Human beings (and also other organisms, as it happens, for instance, in the
conservation of endangered species) are quantitatively represented by triage
methods. To begin with, the numbering is characteristic of registration and labeling, particularly by the Medical Emergency Triage Tags, which allow identifying the injured people and visualizing their classification. More generally,
quantification in terms of grades and levels, ranks and scores is a common
procedure with which triage systems objectify the prognostic judgments about
the condition of patients. Some of these instruments even categorize and label the human subjects according to the numerical outcomes obtained from
scoring their injuries and measuring their vital signs, which may of course be
decisive for their evolving condition in the course of pandemics or in the aftermath of the mass casualty incidents.
The following are among the most commonly used triage systems at
the international level (see Schultz and Lieser, 2012, and Bazyar et al., 2019).
Simple Triage And Rapid Treatment/Transport (START) offers an algorithm
for patient assessment in less than 60 seconds; Jump START is a modified
and paediatric version to assess the triage status of children, including their
level of consciousness by AVPU scale (alert, responsive to voice, responsive
to pain, unresponsive). CareFlight Triage is similar to the START method,
although assessment of mental status is done prior to assessment of respiration and circulation. Triage Sieve is also similar to the START method, but
does not consider the criterion of obeying the commands. Their differences
notwithstanding, all these triage tools are algorithmic in nature: victims are
successively assessed by a series of criteria of vital signs and other functions
and then assigned to one of the four categories accordingly, i.e. those of the
well-known colour code in order of priority: red for victims that require im-
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mediate intervention, yellow for victims with no immediately life threatening
conditions, green for victims with minor injuries, and black for hopelessly ill.
Interestingly, the Spanish Prehospital Advanced Triage Method (Arcos et al.,
2016) and other protocols don’t consider the black colour in the classification
of the injured individuals.
There are also numerical triage systems. Sacco Triage Method (STM)
use a physiological 0-4 score for respiration, pulse and motor response to
predict patients’ probability of survival and rates of deterioration, taking also
into account the timing and the information about available resources such
as transport and facilities. STM rates the chances of recovery and deterioration of the injured people, allocating them among three groups: those with a
global score of 0 to 4 obtain a survival probability rate of less than 35% and
are tagged as black, those with a score of 5 to 8 and 49-85% probability of
survival are likely candidates to receive rapid treatment, and those with a
score of 9 to 12 may reach a survival probability rate of more than 90%. On
the other hand, Secondary Assessment of Victim Endpoint (SAVE) and Triage Sort are secondary systems that assess the victims in the order of acuity
assigned by primary triage tools. SAVE calculates the probability of survival
to identify those who qualify for care and those who do not, given the available resources; and Triage Sort, originally the secondary method of Triage Sieve, is a four-steps system that ranks the acuity of victims. Their differences
notwithstanding, all these numerical triage systems assign a certain number
to each assessed criterion, “and after evaluating all the criteria a total number
is given to the injured person. Based on this final score, the injured person
will be placed in a particular class according to specific colours” (Bazyar et
al., 2020, p. 7). More recently an electronic triage system that consists of two
types of electronic tags and an electronic server combines both algorithmic
and number-based approaches in order to continuously monitor the vital signs and physiological condition of the casualties of disasters and to show the
real-time priorities and changes of these casualties (Sakanushi et al., 2013).
Some triage systems incorporate independent scoring tools. For instance, the second step of the Triage Sort consists of the Revised Trauma
Score (RTS), a well-known physiological scoring system designed for classifying the vital signs of any patient. The weighted sum of the three scores
of the RTS (Glasgow coma scale, systolic blood pressure and respiratory
rate) indicates the severity of the injuries and makes possible the consequent –and again numerical- assignment of priorities. Other existing scoring
tools are the Prehospital Trauma Index (PTI), the Injury Severity Score (ISS)
and Sequential Organ Failure Assessment (SOFA). In the PTI, victims are
scored (systolic blood pressure, respiratory rate, pulse and consciousness)
resulting in a weighted sum between 0 and 24, where 24 identifies the worst
outcome and scores lesser than 3 indicate minor trauma. ISS assess the
severity of traumatic injuries and represents by numbers the threat to life associated with them by using the Abbreviated Injury Scale, an anatomical-based coding system designed to classify the injuries in any body region on a
six-point ordinal scale. Finally, SOFA uses a score range of 0 to 4 to quantify
the number and severity of organ failure in six organ systems (respiratory,
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blood, liver, cardiovascular, renal, and neurological), thereby helping to predict mortality in patients in critical situation.
In sum, most of algorithmic and numerical triage systems rank victims
after the assessment of their physiological parameters. Besides checking the
vital signs, such as respiratory rate (breaths per minute), heart rate (beats
per minute) and palpable pulse or pressure for bleeding (capillary refill time),
other physiological criteria as motor response, mental status and level of
consciousness sometimes are measured as well. Some triage systems count
and value injuries and traumas. By numerically recording the functional and /
or anatomical aspects, some triage systems destine patients for effective and
feasible treatments according to the quantification of the severity scales and,
in some cases, the calculation of probabilities for survival as well.
Triage practices have become an essential component in the disaster
and emergency relief teams and strategies. In the respond to mass casualty incidents, assessment of triaged patient aims to maximize expected survivors, which means prioritizing the immediate or red-tagged patients and
occasionally the delayed or yellow-tagged ones and often (recommending)
withholding or withdrawing care for those with mild conditions and those critically ill with little chance of recovery. But then implicit ethical criteria have to
make it explicit the soundness of such a serious decision-making. So to say,
values are indispensable for numbers to count.
5. Ethical Criteria in Disaster Triage
Different normative criteria can be applied to the selection of patients for treatment and transportation. Some of them may operate in triage protocols performed during ordinary emergency circumstances when sufficient technical
and human resources are available.
That is the case of the rule “first come, first served”. But this allegedly
egalitarian rule would be permitting morally arbitrary outcomes if the chances
of benefiting the first ones are markedly low while the last served’s less bad
life expectancy is put in greater danger or ruined. In disaster scenarios, this
rule becomes an unfair sentence for all those who could be left behind despite of having higher chances of survival.
“Saving anyone regardless her condition, and as many as you can”
is an egalitarian rule that aims to protect the claims of each and all of those who are affected in an emergency from an impartialist view of fairness.
The rationale behind it is the idea of the respect for persons. However, this
“everything for everyone” rule binds the professionals to care for the integrity
of any person so far as it is humanly possible and, obviously, the rule will
remain mandatory as long as the emergency or humanitarian interventions
have sufficient resources for every victim who needs them. In mass casualty
incidents, treating - more or less indiscriminately - “as many as you can” will
likely leave behind many others salvageable casualties.
The former criterion assumes that all victims should be given an equal
chance of being saved. Another criterion explicitly states that the best way of
giving everyone equal chance to be saved is to leave the decision of whom
to treat to chance. Although this “equal chances criterion” was conceived for
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persons in similar conditions (Taurek, 1977; Parfit, 2012), the rule of tossing
a coin or arranging a lottery can be viewed as a plainly egalitarian procedure for triage while less arbitrary that the rule of “first come, first served” and
occasionally less paralysing that the “everything for everyone” rule.
Instead of drawing lots for safeguarding equity, an impartialist but
prioritarian rule demands to arrange casualties according to the needs-based objectivity criterion and to help first those who are worst off than others,
even the sickest or those most critically injured. According to this priority
view, those in greatest need should be helped first because of their comparative disadvantage and should stand to gain from an increased level of
care regarding scarce (material, technical and personnel) resources.
The former four criteria for prioritizing patients for care converge on
viewing the maximal efficiency of the outcomes as something secondary.
On the contrary, it is the outcome-orientation of the consequentialist rule of
“doing the most good for the most people” what makes it to triumph over
these other criteria when applied to triage after a mass casualty event. Triage in disasters aims to save as many lives as possible while making the
best use of the limited available resources. While the aforementioned criteria seek to allocate scare resources and to select disaster victims for help
with equity, even when the likely result may be that many lives that could
have been saved will be lost (Veatch, 2005), the priority -in the consequentialist rule- is for the aggregate good, even if it is unfair to those who are
worse off or in greatest need. Certainly, the impartial rules of “everything for
everyone” or “the most serious cases must be treated first” may be sound
for triaging victims in ordinary emergencies as far as the problem of allocation is manageable. However, as Georges Annas put it once, “although
utilitarianism is generally not seen as a proper decision-making rule for medical treatment decisions, it is almost universally cited as the basis for triage
decisions in mass emergencies, as in doing ‘the best we can for the most
people’” (Annas, 2010, p. 277). In the midst of a disaster, multiple victims
are involved that exceed the capacities and resources of emergencies available to face the necessary help. In these extraordinary circumstances, not
all victims can be (equally) treated: the same persons that would receive
emergency aid and care in a normal hospital context may be not eligible for
receiving immediate treatment or even could be left untreated.
As in other areas of public health, the prevailing bioethical criterion
in such cases of allocation of resources and priority setting is not the principle of autonomy, according to which each individual should be treated
as irreplaceable and unique, nor is the trust relationship between doctor
and patient as basic as in normal clinical situations, nor is informed consent explicitly required for legitimizing the medical interventions, nor is the
confidentiality of personal data considered inviolable. In a sense, the rights
and care of populations triumph over the absolute protection of personal
integrity of any individuals. In the context of large-scale disasters, it is usual
for the healthcare professionals to work applying the presumed consent as
a default rule. Moreover, it is not uncommon that some victims receive only
dignified comfort care and therapy as assessed and deemed necessary by
healthcare providers. In other words, the satisfaction of autonomy claims are
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less imperative than paternalist directives during large-scale disasters, when
the overwhelming numbers of victims may not leave healthcare workers the
option of listening to the informed will of the patients and reasonable rejecting
with other professionals the wishes of the relatives. Then, from a moral point
of view, a reasonable medical paternalism can have more ethical weight than
the explicit consent and the demands and wants of the victims. Likewise,
confidentiality may be infringed in situations where it is necessary to monitor,
survey and report certain diseases and casualties for the sake of public health. Hence, it is pretty possible that the right to privacy becomes suspended for
public good reasons in multiple-casualties scenarios.
In response to disaster victims, consequentialist criteria prevail that
call for the greatest good for the greatest number and that give priority to the
reduction of both suffering and loss of (quality of) life and to the selection and
care of patients who are more likely to survive (Tännsjö, 2019; Savulescu,
Persson and Wilkinson, 2020). In triaging people the math must be done
and consequentialism is the approach that does the math best: “the force of
quantification is the strength of utilitarian arguments” (Jonsen, 1986, p. 174).
It takes into account the amount of medical resources that have to be allocated and the therapeutic periods to be respected, and places the premium on
the advantages for health that the most effective interventions likely provide,
including those in triage protocols that assign numeric scores on scales for
evaluating the functional and/or anatomical conditions in any patient. It concerns above all the estimation of the objective value of the number and quality
of human lives, so even the sound comparisons between patients’ standardized measuring of severity and survivability enter into the triage equation. Not
to count properly in response to every concrete case, not to compensate the
loss suffered by one person with a gain made by other persons’ probabilities
of survival and recovery, even their quality-adjusted aggregate years, and not
to manage the available supplies accordingly would mean a waste of these
scarce resources and overburdened personnel efforts and a betrayal of the
greatest objective good they can aspire. In other words, it would mean committing an inexcusable ethical wrong.
Conclusion
The standard and mainstream bioethical approach (a principlist one, focused
on ordinary clinical situations and oriented by individualistic and liberal views)
shows clear limitations when it is applied to deal with many mass casualties
emergency situations and in the most exceptional situations of disasters. One
of the reasons for this is that contemporary bioethics highly prizes individuals’
choices and individual rights, while disasters require a broader approach encompassing the rights and the care of populations. Another reason is that
resources and personnel are overwhelmed in disasters scenarios, which forces to consider a consequentialist view as overriding. In a sense, this view
embraces the bioethics principles of seeking benefits and avoiding harms
while making cost-benefits estimations operational. More specifically, consequentialism functions as the default solution for triage decisions in mass
emergencies, in which it is usually combined with other subaltern criteria, and
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is therefore a key for the disaster ethics. It is only by counting appropriately
that patients should be prioritized and treated in disaster scenarios, and that
the hard solutions to the most awkward questions turn legitimate.
However, a narrow consequentialist approach should also give way
to a more comprehensive view on the ethics in disaster situations. Interventions to assure a prompt assistance to victims of a disaster have both
temporal and structural restrictions, and a broader vision from public health ethics is required. This broader vision comprehensively addresses the
many complex ethical issues that arise throughout the interrelated cycle of
disaster management. The reductive and short-term conception of disaster,
that is, the ordinarily accepted one and the typically conveyed by the media focusing on the immediate aftermath, frames the dominant approach to
triage issues. Things are different when disaster management tackles moral
issues and appropriate actions at all stages in the cycle. Notwithstanding
the centrality of ethical consequentialism in the triage performed by the humanitarian and medical teams in the midst of mass casualties incidents, the
stronger involvement, the coordination and the integration of activities and
improvements over the pre-disaster phases of mitigation and preparedness
are also crucial for defining and dealing with the ethical questions that bear
the humanitarian works in the field. Since the ethics of disaster is not restricted to the reaction during and immediately following the disaster, the proper
response consists partly in the previous collective responsibility and engagement. According to this “respons(e)bility requirement” or responsibility to
respond mandate, as we could call it, a complex and multi-sided (diachronic,
structural and holistic) perspective is needed that reframes disaster ethics
alongside with the public health policies and, due to the impact of the latter
on – and its interrelation with – other legitimate public policies, also with the
democratic determination of the future direction of the political community.
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Chapter 8

A vez dos corpos
Ensaio sobre a natureza humana possível
Maria Helena Silva Soares1
Resumo: A separação entre sexo biológico e sexo social se apresenta como um
problema das ciências desde a metade do século XIX quando se tentava assegurar
uma explicação e prescrição científica para forjar identidades. A partir disso, a medicina produziu categorias e instrumentos destinados a definir e redefinir a sexualidade humana. Ser intersexo é, para o saber médico, uma aporia no quadro binário
do gênero. O termo foi usado para enquadrar inúmeros casos que expõem ao limite
a separação entre macho e fêmea. Essa quantificação binária do sexo dos corpos,
produziu, em consequência, o silenciamento de indivíduos que não se enquadram
plenamente nesse sistema, isto é, o apagamento de sujeitos intersexos. A natureza
humana usada pelo saber-poder ora como porta-voz, ora como álibi para a defini-
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Este trabalho inicialmente teve por título “Dar a voz aos corpos: ensaio sobre a impossível natureza humana”. Tal mudança se justifica por entendermos esta pesquisa como um
retorno da filosofia para a complexidade dos corpos. Sem, com isso, pretender-se como
doadora de sentido de corpos que se forjam incansavelmente tanto na vida cotidiana quanto na contemplativa. A apresentação deste trabalho na Conferência «The Quantification of
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ção do normal e do patológico constitui, pois, nosso principal objeto de reflexão,
do que chamamos de um retorno filosófico aos corpos.
Palavras-chave: Corpos, Natureza Humana, Identidade, Diferença, Intersexo.
Abstract: The separation between biological sex and social sex has been a problem in the sciences since the middle of the 19th century when attempts were made
to ensure an explanation and scientific prescription to forge identities. From that,
medicine produced categories and instruments to define and redefine human sexuality. Intersex is, for medical knowledge, an aporia in the binary framework of the
genre. The term used to frame countless cases expose the separation between
male and female to the limit. This binary quantification of the sex of bodies, consequently, resulted a silence of individuals who do not fully fit into this system, the
erasure of intersex subjects. The human nature used by knowledge-power, sometimes as a spokesperson, sometimes as an alibi for the definition of normal and
pathological, therefore constitutes our main object of reflection, of what we call a
philosophical return to bodies.
Keywords: Bodies, Human Nature, Identity, Difference, Intersex.

Introdução
Este trabalho tem por fim uma análise filosófica dos corpos, tal como a
tradição buscou identificá-los como um dado natural, isto é, como uma
propriedade da natureza humana. Para isso, se discutirá o corpo em sua
relação holística com os processos biológicos, psicológicos e sociais que
o estruturam. Aqui, especificamente, se trabalhará com os seres vivos humanos a partir de uma perspectiva diferente da tradição filosófica moderna
racionalista, que via como primeira e indubitável certeza a necessária afirmação da existência humana a pela razão. Entende-se que a separação
entre corpo e mente, enquanto ferramenta teórica, foi imprescindível para
a superação de um modelo metafísico que se afirmava a partir de uma
autoridade exterior ao sujeito para determiná-lo e conformá-lo a um regime
marcadamente hierárquico que definia seu destino através de privilégios de
sangue – como os títulos hereditários de nobreza –, gênero, raça e classe.
Essa separação produziu efeitos sobre a formação subjetiva dos sujeitos, uma vez que a metáfora que liga aspectos do, por assim dizer, masculino à razão e ao pensamento abstrato, e do feminino ao corpo e à sensibilidade é comumente atrelada à ideia de um conhecimento necessário
sobre a natureza dos corpos humanos. Se buscar perceber historicamente
como o discurso sobre o feminino e, mais precisamente, sobre como a negação de um estatuto de sujeito ao Outro do sexo foram construídos e sedimentados, encontrará a natureza como sua pedra fundamental e discurso
recorrente. Ora usada como justificativa para a segregação social sexual,
ora como dispositivo de poder para a definição de identidade e diferença, a
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natureza foi e talvez persista como a origem de traços que se convencionou
a relacionar aos papéis de mulheres e homens.
Ainda que o conceito gênero só venha a ser usado como categoria de
análise filosófica a partir do século XX (Scott, 2019, p. 65), este será usado
aqui para referenciar pesquisas científicas e o pensamento comum na modernidade de que as substâncias se diferenciavam, para além da mente e do
corpo, a partir do sexo. Uma lógica que buscava conhecer o funcionamento
e a composição dos corpos e da razão a partir de uma primeira demarcação:
o sexo biológico, que, presumia-se, ter dois polos bem definidos entre macho
e fêmea e que espelhavam papéis sociais igualmente distintos.
Analisar os corpos a partir da história da definição dos sexos remeterá ao problema que subjaz à intersexualidade, qual seja o da complexidade
que implica a divisão binária dos sexos em macho e fêmea pelas ciências
biológicas e médicas. Bem como de suas implicações na formação subjetiva
de sujeitos marcados por imposições sociais e intervenções cirúrgicas desde
seu nascimento. Trata-se, portanto, de um questionamento acerca do binarismo, mas também de um retorno aos corpos como fontes de conhecimento
em suas naturezas distintas.
1. O sexo dos corpos
A sexualidade humana constitui, hoje, um importante objeto de estudo deste
tipo de análise por perceber que há, no momento presente, uma crise em
curso. É inegável a profícua polêmica que o tema tem gerado em diversas
áreas das ciências, como nas humanas com o desenvolvimento da teoria
queer2, e nas ciências naturais com as publicações de biólogas feministas3
voltadas para uma revisão de teorias e métodos científicos que abarquem
saberes situados, além das discussões epistemológicas acerca de valores
nas ciências. Trata-se, portanto, de um momento de crise que, se analisado
sob a perspectiva da filosofia da ciência, remete à análise de teorias que não
mais compreendem um modelo único de inteligibilidade acerca da definição
da sexualidade humana.
À luz da epistemologia histórica, este momento pode ser percebido
por meio da narrativa dos objetos científicos que pode ser pensada, como
propusera Bachelard e, em parte, Canguilhem, em termos de uma história
recorrente, ou seja, uma história viva que encontra no erro sua força motriz.
Ou ainda, como os contemporâneos Lorraine Daston e Peter Galison, como
uma oportunidade para verificar nos arquivos de um conceito fundamental não
apenas sua história, mas suas implicações no mundo hoje, via epistemologia
2 Queer: era um insulto de conotação homofóbica e transfóbica que foi ressignificado por
meio da luta ativista LGBT estadunidense. Queer também se refere a um conjunto de trabalhos e teóricas/os acadêmicas/os, tais como Judith Butler, Teresa de Lauretis, Annamarie
Jagose, Marie-Hélène Bourcier, dentre outros. No Brasil, há, atualmente, uma fértil reflexão
quanto ao uso do termo queer, uma vez que ele não contempla inteiramente a trajetória social, política e acadêmica da comunidade LGBTI brasileira. Nessa perspectiva, encontra-se
trabalhos como o de Berenice Bento, que cunha, por exemplo, o termo transviad@s para
abordar as questões enfrentadas por travestis.
3 Vide Fausto-Sterling, 2000.
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histórica. Nesse sentido, o uso feito do conceito de diferença, seja pela
medicina, seja pela filosofia, merece atenção:
Reconhecer a existência de raças diferentes pode nos levar a
pensar seja que, pertencemos a uma mesma espécie, ou que
existe uma diferença entre humanos e não-humanos. É possível
articular a questão da diferença dos sexos com aquela da diversidade humana, em se demandando como pensar a diferença.
Nos dois casos, passa-se de um pensamento da diferença elaborada em relação ao modelo de uma perfeição a um pensamento
da diferença como diversidade na unidade. Nesse período, há
então uma tensão entre uma diferença compreendida como inferioridade ou superioridade e uma diferença destinada a exibir a
variedade na unidade (Rey, 2014, p. 386)4.
Anne-Lise Rey apresenta nessa citação que a noção de diferença
pode ser analisada sob pelo menos dois pontos de vista diferentes na história da medicina do século XVII quanto à diversidade humana seja quanto
à raça, ou quanto ao sexo. Se por um lado, referia-se a uma comparação a
um modelo perfeito na construção de uma identidade, por outro, após a o
fortalecimento das pesquisas, isto é, a partir de disputas na própria sociedade científica e em suas relações com a sociedade, há um retorno à diferença como uma possibilidade de análise da complexa rede que constitui
a humanidade.
Deste modo, também se pode verificar que há uma mudança paradigmática em relação à diferença sexual no século XVII, operada por
médicos como Jean Fabre e Cureau de la Chambre. Trata-se de um afastamento da teoria isomórfica de Galeno – que afirmava que ambos os sexos
possuíam os mesmos órgãos, mas que o feminino era inferior, pois guardava internamente sua forma não desenvolvida – em direção à afirmação de
dois sexos incomensuráveis, marcados pelas suas diferenças irredutíveis
(Rey, 2014, p. 387-388). Rey considera, portanto, que essa substituição
opera uma modificação no próprio conceito de diferença e no valor que ela
atribui aos corpos analisados.
O afastamento do isomorfismo galênico e o desenvolvimento de um
dimorfismo em relação ao sexo dos corpos é também analisado por Thomas Laqueur na obra Making Sex: Body and Gender from the Greeks to
Freud (1990) como uma construção epistemológica e política. Tendo em
vista que a disputa acerca do paradigma do sexo acontecia tanto pelo reco4 No original : Reconnaître l’existence de races différentes peut conduire à penser soit que,
nous appartenons à une même espèce, soit qu’il existe une différence entre humains et
non-humains. Il est possible d’articuler la question de la différence des sexes avec celle de
la diversité humaine, en se demandant comment penser la différence. Dans les deux cas,
on passe d’une pensée de la différence élaborée par rapport au modèle d’une perfection
à une pensée de la différence comme diversité dans l’unité. Au cours de la période il y a
donc une tension entre une différence comprise comme infériorité ou supériorité et une
différence destinée à exhiber la variété dans l’unité
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nhecimento de novos saberes da anatomia e fisiologia, quanto pelos tratados
políticos e filosóficos modernos que versavam sobre contratos matrimoniais
e relações sociais de trabalho. Com isso, Laqueur afirma que tanto a realidade do sexo quanto o dimorfismo sexual contêm em si uma reinvindicação de
gênero. Ou seja, a compreensão daquilo que se percebe como sexo biológico
é situacional e explicado em uma relação intrínseca entre gênero e poder (Laqueur, 2001, p. 21-23). Convém, agora, analisar como ocorreu essa disputa,
ainda no século XVII, pelo discurso médico sobre uma análise dos corpos
considerados como a própria diferença.
Pierre Jean Fabre (1588-1658), médico paracelsiano e autor de uma
teoria alquímica e médica de inspiração em Galeno e Hipócrates, escreve
em seu Abregé des secrets chimiques, de 1636, que as diferenças entre os
homens, relativas ao sexo ou à nacionalidade, por exemplo, poderiam ser
atribuídas às variações de temperatura e suas consequentes diferenças de
temperamento. Essa diferença é explicada por Fabre a partir do tipo de semente5 que um indivíduo receberia em sua formação. Quente e seco do lado
esquerdo, frio e úmido do direito eram características que permitiam a definição da sua teoria sobre a diferença sexual entre homens e mulheres num
contexto de semelhança, uma vez que participavam da mesma substância
e contestavam ao mesmo tempo duas teses com as seguintes implicações:
1- que as mulheres não eram monstros e 2- as mulheres não eram homens
ocultos e nem os homens eram mulheres ocultas. O que quer dizer que cada
organismo era perfeito em suas funções pré-determinadas pela sua origem
marcada por caracteres dessemelhantes. A medicina tradicional produziu,
portanto, a partir dessa teoria alquímica, uma verdadeira antropologia química que visava explicar a origem do homem e da sua diversidade observável
(Joly, B. In: Rey, 2014, p. 408).
De onde vem a diversidade do sexo nos gêmeos? A parte do sêmen
que será retirada do lado direito, como sendo a parte mais quente e
vigorosa do corpo, terá mantido a força, o vigor e o calor do sêmen,
do qual surgirá um macho; e a outra parte por ter se retirado do
lado esquerdo, que é a parte mais fria do corpo humano, receberá
ali qualidades frias, que diminuirão bastante e enfraquecerão o vigor do sêmen e daí sairá a fêmea, que no entanto em sua primeira
fonte era toda masculina6 (Fabre, In: Rey, 2014, p. 410)
A diferença sexual binária atribuída através de uma caracterização entre as imagens de força e languidez e o conteúdo biológico da origem de um
embrião foi usada enquanto descrição da natureza dos corpos, a partir de
5 No francês semence.
6 No original: D’où vient la diversité du sexe ès gémeaux ? Et c’est que la partie de la semence qui se sera retirée du côté droit, comme étant la partie du corps la plus chaude et
vigoureuse, aura entretenu la force et la vigueur et chaleur de la semence, d’où sera sorti
un mâle ; et l’autre partie pour s’être retirée du côté gauche, qui est la partie la plus froide du
corps humain, aura là reçu des qualités froides, qui auront de beaucoup diminué et amoindri
la vigueur de la semence, et de là sera sortie la femelle, qui cependant en sa première source
était toute mâle.
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valores morais instituídos pela sociedade, como um destino para homens
e mulheres. Apontar a origem da diferença entre os sexos pela balança da
força é um dos argumentos mais misóginos que visam o enquadramento
da mulher a um papel social reduzido ao aspecto privado. A preponderância de uma pretensa explicação natural deveria, segundo Fabre, reafirmar
que tais diferenças devem ser analisadas sobre o que elas são: análise específicas sobre corpos distintos que participam de uma mesma substância,
a humanidade.
Para Fabre, a diferença entre os sexos afirma que não há uma inferioridade em relação ao sexo feminino quando este é visto sobre as suas
próprias especificidades.
As mulheres não são monstros. As fêmeas não são monstros,
nem criaturas feitas por eventos fortuitos, como alguns dos filósofos antigos queriam nos fazer acreditar: são tão perfeitas e
realizadas em sua espécie quanto os machos, não há outra diferença e distinção, exceto que o sêmen do qual são procriadas e
geradas é muito mais frio e úmido do que a dos machos, onde o
elemento fogo e ar prevalece sobre os outros elementos7 (Fabre,
In: Rey, 2014, p. 411).
Essa separação binária que atrela características fisiológicas a aspectos psicológicos serviu de base para a formulação de teses eugenistas
pautadas na diferenciação de raças e sexos que seguiram até pelo menos
o século XX. Gaston Bachelard, em sua obra A psicanálise do fogo (1949),
faz uma análise menos rigorosa dos escritos de Fabre e, em poucas páginas, interpreta pelos escritos do médico do século XVII que há ainda uma
defesa de um sexo masculino “neutro” e oculto em todo sexo feminino desenvolvido. Apesar de discordar da leitura apresentada, entende-se que o
método escolhido por Fabre é o que permite que suas conclusões sejam
falhas e sua aceitação completa induza ao erro. Para Bachelard, a Alquimia
de Fabre representa o esforço de um espírito pré-científico que deve ser
psicanalisado para se chegar ao conhecimento do novo espírito científico,
ultrapassando os obstáculos epistemológicos por ela produzidos:
Antes de prosseguir, convém sublinhar a gratuidade completa
de tais afirmações, que não mantêm a menor relação com uma
experiência objetiva qualquer. Não se percebe sequer o pretexto delas na observação exterior. Sendo assim de onde provêm
tais disparates, senão de uma valorização intempestiva dos
fenômenos subjetivos atribuídos ao fogo? Aliás, Fabre substan7 No original: “Les femmes ne sont point des monstres. Les femelles ne sont point des
monstres, ni des créatures faites par cas fortuit comme quelques-uns des Philosophes anciens nous ont voulu faire accroire : elles sont aussi parfaites et accomplies en leur espèce
que les mâles, il n’y a d’autre différence et distinction, sinon que leur semence dont elles
sont procréées et engendrées est beaucoup plus froide et humide que celle-là des mâles,
où l’élément du feu et de l’air prédomine sur les autres éléments”.
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cializa, através do fogo, todas as qualidades de força, coragem,
ardor, virilidade (Bachelard, 2008, p. 72).
A biologia moderna do desenvolvimento do aparelho genital concerne
a diferentes disciplinas: genética, biologia molecular, endocrinologia, imunologia, fisiologia anatomia, biologia da evolução e, sobretudo no que concerne
ao humano, também a ética (Joëlle Wiels, 2017, p.133). O processo normalizador dos corpos produzido pelas ciências médicas desde pelo menos o século XIX, como apontam Georges Canguilhem e Étienne Wolff em “Le normal
et le pathologique” (1966) e “La science des monstres” (1948), respectivamente, constituem a principal fonte de pesquisa deste trabalho.
2. Natureza demasiado humana
A teratologia, enquanto uma especialização que se dedica ao estudo das
chamadas anomalias e malformações do desenvolvimento embrionário ou fetal, oportunizou um crescente interesse pelo campo da diferença sexual, com
o afastamento do aspecto do mistério, do fantástico ao qual eram atrelados
os corpos que escapassem à norma. O biólogo Isidore Geoffroy Saint-Hilaire,
que em 1836 publicou o Tratado da teratologia, afirmava que a diversidade
fazia parte da Natureza, afinal ela é um todo (Fausto-Sterling, A. 2012, p. 58).
Étienne Wolff esclarece que, antes do percurso crítico da teratologia e mesmo durante seu surgimento, monstruosidade, anomalia e malformação eram
sinônimos usados tanto no senso comum, quanto no discurso científico.
Para a teratologia, os considerados anormais não apenas constituem
parte da Natureza, como também comportam uma organização própria e merecem ser estudados para que possamos, inclusive, compreender melhor os
limites daquilo que se enquadra à norma. Em outras palavras, nas pesquisas sobre a sexualidade humana, os chamados hermafroditas foram usados
para a produção de uma melhor definição das diferenças sexuais binárias.
A quantificação das diferenças sexuais no desenvolvimento embrionário e
fetal pela teratologia proporcionou a longo prazo uma saída da qualificação
de “monstruosidade”, do “reino do fantástico”, para uma definição patológica
da intersexualidade. Este desencantamento do mundo, tão comum à ciência
moderna ocidental, constitui-se em um longo processo de especialização que
culmina no século XX com a definição cada vez mais quantificada do sexo
dos corpos pelo acordo entre teorias que relacionavam anatomia, genética e,
principalmente, endocrinologia.
Como aponta Ilana Löwy (Löwy, 2019, p.130), o desenvolvimento da
endocrinologia e o aperfeiçoamento das intervenções cirúrgicas, no século
XX e sobretudo na Segunda Guerra Mundial, também produziram efeitos positivos e negativos sobre a existência de indivíduos transexuais e intersexos.
Uma vez que, a partir de dispositivos médicos e jurídicos, foi possível corrigir
e, com isso, fazer desaparecer o que era tido como diferença nos indivíduos
que escapavam à norma do sistema sexo-gênero. O discurso médico e legal
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afirmava constituir como uma urgência biológica e social a redefinição de
indivíduos nascidos com genitália ambígua.
A separação entre sexo biológico e sexo social se apresenta, portanto, como um problema das ciências desde a metade do século XIX, quando
se tentava assegurar uma explicação científica, bem como uma proposta
de solução para sujeitos nascidos intersexos (Löwy, 2019, p. 132). A partir
disso, a medicina produziu estratos quantificadores e instrumentos destinados a definir e, por vezes, redefinir a chamada identidade sexual humana.
Ser intersexual é, para o saber médico, ser uma aporia no quadro binário
do gênero. O termo foi usado, neste sentido, para enquadrar inúmeros casos que expõem ao limite a separação entre macho e fêmea, tal como ela
fora pensada.
A intersexualidade é uma situação em que não há acordo entre os
vários sexos do indivíduo, ou seja, entre o sexo genético – constituição cariotípica 46, XX ou 46, XY -, o sexo gonodal/hormonal e o sexo fenotípico,
isto é, a aparência dos órgãos sexuais externos. Desta forma, pode-se ter
casos com e sem ambiguidade genital. Alguns casos de intersexualidade
são de origem cromossômica — síndrome de Turner (fêmeas XO) ou síndrome de Klinefelter (machos XXY) —, outros são considerados anomalias do desenvolvimento fetal — hermafroditismo verdadeiro —, há ainda
os que são de origem hormonal — a hiperplasia adrenal congênita ou a
síndrome da insensibilidade aos andrógenos. Todas essas classificações
foram propostas a partir do sistema binário macho-fêmea, tendo em vista a
sua aproximação ou adequação a um sexo biológico que corresponda ao
seu papel social. Nesse sentido, o sucesso das cirurgias de redesignação
estavam ligadas também ao papel social que o sujeito intersexo viria a
exercer na sociedade, seja através das características femininas ou masculinas e, sobretudo, pela consecutiva prática da heterossexualidade em
relação ao sexo que lhe fora atribuído. Uma vez que o desejo pelo mesmo
sexo, o desejo homossexual, significaria uma vontade de retorno às características que lhe foram retiradas.
O gênero nas ciências médicas e na psicologia tem efeitos teóricos,
por ser descritivo, e práticos, porque opera como normativo na esfera biológica e social. É neste sentido que Anne Fausto-Sterling, em artigo intitulado
The five sexes: why male and female are not enough (1993), argumenta
que o sexo é um continuum entre dois polos opostos, o macho e a fêmea,
e que são os conhecimentos mais sofisticados sobre a complexidade dos
sistemas sexuais que levam a sua repressão. Löwy, no artigo aqui já referenciado sobre Transexualidade e Intersexualidade, percorre o desenvolvimento da endocrinologia e das cirurgias corretivas para discutir o problema
que se coloca na relação entre saber e poder. A questão que se impõe em
ambos os textos, e mesmo nos mais antigos de Canguilhem e Wolff, é se
tal desenvolvimento científico se trata de um avanço nas áreas médicas ou
uma efetiva disciplinarização dos corpos.
A pergunta foucaultiana8 é pertinente sobretudo quando se reflete
sobre a imposição das cirurgias corretivas em recém-nascidos intersexos
8 “Precisamos verdadeiramente de um verdadeiro sexo?” (Foucault, 1982, p.1.).
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a fim de que seus corpos não sejam um problema para si, para seus pais e
ainda, e pode-se dizer principalmente, para o corpo social. Como bem percebe a tese de Guimarães quanto ao entendimento do Conselho Federal de
Medicina:
No Brasil, a Resolução nº 1664 (R1664), emitida pelo Conselho
Federal de Medicina (CFM) em 2003, “define as normas técnicas
necessárias para o tratamento de pacientes portadores de anomalias de diferenciação sexual [ADS]” e considera que a genitália
ambígua (GA) em crianças diagnosticadas como intersexo constitui uma “urgência biológica e social” e recomenda “uma conduta
de investigação precoce com vistas a uma definição adequada do
gênero e tratamento em tempo hábil (Guimarães, 2014. p. 9-10).
O que significa, nesse caso, tempo hábil? Seria o tempo de desenvolvimento dos órgãos do recém-nascido? Dos sintomas da puberdade? Dos
seus primeiros desejos sexuais em relação a outros corpos? Das suas experiências pessoais de prazer com seu próprio corpo? De acordo com o discurso médico e jurídico, tal urgência visa tanto à adequação do nascido ao meio
social, quanto à tranquilidade dos pais que poderão criar o infante de acordo
com o papel sexual que lhe será designado. Tal defesa parte de um discurso
supostamente natural que nega, em princípio, a natureza dos corpos intersexo. Seria o caso de lembrar, ainda que brevemente, devido pouco espaço
do presente texto, que nem todos os casos de genitália ambígua podem
ocasionar problemas posteriores. Na maior parte dos casos, a redesignação
sexual de intersexos de genitália ambígua se dá por uma questão estética,
uma urgência social.
Neste sentido, Paul B. Preciado, em seu Manifesto Contrassexual (no
original Manifesto Contra-sexual, 2004), remonta ao pensamento estruturalista francês e aos estudos de gênero contemporâneos para afirmar que o
problema se deve à naturalização do sistema sexo-gênero, permitida pela
separação entre natureza e cultura, natureza e técnica. Para Preciado, o
sexo biológico é tão carregado do que chamamos de social ou cultural quanto o gênero.
A primeira fragmentação do corpo, ou atribuição do sexo, ocorre
mediante um processo que chamarei, seguindo J. Butler, de invocação performativa(...) “é uma menina!” ou “é um menino!” O nome
próprio e seu caráter de moeda de troca tornarão efetiva a reiteração constante dessa interpelação performativa. Mas o processo
não para aí. Seus efeitos delimitam os órgãos e suas funções, sua
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utilização “normal” ou “perversa”. A interpelação não é só performativa. Seus efeitos são prostéticos: faz corpos (Preciado, 2017,
p.130)
Considerações finais
Não é possível dar conta, neste pequeno texto, do problema proposto devido a sua complexidade e ao momento de nossa pesquisa. Entretanto,
pode-se assentir que a produção da sexualidade dos corpos, sejam eles
endosexos9, Intersexos ou transexuais, constitui, pois, um aspecto dentre
outros da subjetividade. Ou seja, uma categoria das muitas que forjam a
diversidade humana. Por isso, como defendem Preciado e Fausto-Sterling,
todos os corpos devem ter suas identidades sexuais, suas propriedades
naturais, reconhecidas e respeitadas enquanto uma existência possível
dentro do amplo quadro constitutivo do que se percebe por Natureza. Uma
vez que, apenas os casos em que há claro risco para a saúde da pessoa
devem ser autorizadas qualquer mudança, e que se recomenda que essa
intervenção cirúrgica não seja definitiva antes da possibilidade do sujeito
ser capaz juridicamente de decidir pelo procedimento.
O que se analisou até aqui, em termos médico e jurídicos, trata-se
menos de um modelo de Natureza-Cultura e mais de um projeto de Natureza Humana que corresponde a um saber-poder alimentado pela cultura
ocidental. O estabelecimento da cultura ocidental se deu por meio da definição de diferenças entre um Eu, tomado como normal, e um Outro, racializado e generificado, continuamente para justificar seu assujeitamento ao
patológico, ao anormal, que se justificava, com isso, ser escravizado, curado e isolado do meio social. Assim, negros do continente africano foram
retirados de suas terras originárias e escravizados, povos indígenas foram dizimados em suas terras nas Américas, mulheres foram consideradas
bruxas por dominarem saberes sobre a natureza que destoavam do ideal
de dominação moderna e sujeitos intersexos foram continuamente enquadrados à norma do sexo binário que mutilava seus corpos ainda no nascimento. A identidade da cultura moderna ocidental foi forjada, portanto, por
meio da demarcação das diferenças, da própria diversidade humana que
é, por assim dizer, demasiado natural. Em outras culturas, como em relatos
da antiguidade clássica e ainda hoje em sociedades orientais, intersexos e
transexuais são considerados uma terceira via no polo dos sexos, ou ainda,

9 Este conceito se refere, por exemplo, aos corpos nascidos de acordo com a norma
binária de sexos, isto é, que sexo gonodal, genético e anatômico concordam com as características definidas e esperadas para machos e fêmeas, conforme a medicina. Ele é
proposto pelo sociólogo e militante intersexo Amiel Vieira (Presidente eleito da ABRAI –
Associação Brasileira de Intersexos em dezembro de 2019) em sua tese (em desenvolvimento) para analisar o modo pelo qual essa produção de normas, determinada a partir de
corpos lidos como normais, inviabiliza a existência de outros.
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como nos conta Guimarães Rosa em A terceira margem do rio: uma terceira
margem num curso de “rio abaixo, rio a fora, rio a dentro – o rio”.
Referências bibliográficas
Bachelard, G. 1999. A Psicanálise do Fogo. São Paulo: Martins Fontes.
Butler, J. 2018. Corpos que pesam: sobre os limites discursivos do “sexo”. In:
O corpo educado: pedagogias da sexualidade. Org.: LOURO, G.L.
Belo Horizonte: Autêntica Editora.
Butler, J. 2017. Problemas de Gênero: Feminismo e subversão da identidade. Tradução Renato Aguiar. 14. ed. Rio de Janeiro: Civilização
Brasileira.
Canguilhem, G. 2009. O normal e o patológico. Rio de Janeiro: Forense Universitária.
Daston, Lorraine e Park, Katharine. 1998. Wonders and the order of nature
1150-1750. New York: Zone Books.
Daston, L. 2007. Objectivity. Nova Iorque: Zone Books.
Fausto-Sterling, Anne. 2000 Sexing the Body: Gender Politics and the Construction of Sexuality. NY: Basic Books.
Fausto-Sterling, Anne. 2012. Corps en tous genres, Paris: Éditions La Découverte.
Fausto-Sterling, Anne. 1993. The five sexes: Why Male and Female are not
enough. The Sciences, Mar-Apr, pp. 20-25.
Foucault, Michel. 1982. Herculine Barbin: O diário de uma hermafrodita. Rio de Janeiro: F. Alves, Tradução de Irley Franco.
Gardey e Löwy, 2000. L’invention du naturel : les sciences et la fabrication du féminin et du masculin. Paris : Éditions d’Archives Contemporaines.
Guimarães Jr., Anibal Ribeiro. 2014. Identidade cirúrgica: o melhor interesse da
criança intersexo portadora de genitália ambígua. Uma perspectiva bioética. Tese. 149f.
Wiels, Joëlle. 2017. Biologie du développement de l’appareil génital. In: La différence des sexes. Org.: Nicolas Mathevon et Éliane Viennot. Ed. Belin.
pp. 133-150.

Löwy, I. 2019, Intersexo e transexualidades: as tecnologias da medicina e
a separação do sexo biológico do sexo social. Revista Em Construção: arquivos de epistemologia histórica e estudos de ciência,
número 5, pp. 130-142.
Preciado, P. B. 2017. Manifesto contrassexual. SP: n-1 edições.
Rey, Anne-Lise. 2014. Diversité de l’homme. In: Médecine et philosophie de
la nature humaine de l’âge classique aux Lumières. Anthologie,
Ed.: Andrault (Raphaële), Buchenau (Stefanie), Crignon (Claire),
Rey (Anne-Lise), Paris, Classiques Garnier, pp. 385-441.

Scott, Joan. 2019. Gênero: uma categoria útil para análise histórica. In:
Pensamentos feministas: conceitos fundamentais, Rio de Janeiro: Bazar do Tempo.
Wolff, E. 1948. La science des monstres. Paris: Gallimard.
Viennot, Eliane. 2019. La querelle des femmes ou N’en parlons plus, Ed.
iXe.

III
QUANTIFICATION AND AESTHETICS

Chapter 9

Shapes of Body
Contemporary Medical Utopian and
Dystopian Narratives of Quantification,
Identity and Aesthetics in Human Organism
Paulo da Silva Quadros1
Abstract: The aim of this paper is to discuss issues related to the use of the most
advanced quantification technologies applied to the human body. What are the main
points involved in the indiscriminate use of such technological resources in relation
to the human body and mind? Are they instruments of body enhancement or control?
Do they bring a new awareness of the potency of the body or alienation of the social
and symbolic consciousness of the body? Do these instruments reaffirm possibilities
for extension of the body through the coupling of new prostheses to organic tissue
or do they deny the essential nature of the human body? Are we then facing the
constitution of a new metaphysics of technique (digital quantification technology),
now reigning hegemonically over the human body, controlling all its biological and
psychic functions? Such questions are essential in the discussion of the characteristics of human essence, humanity and humanization. Donna Haraway, for example,
in her cyborg manifesto, asks herself about the processes of constructing and deconstructing the boundaries of the human body. To her, cyborg image is not only part
of science fiction genre, but it is also a powerful reference in terms of medicine development and war strategies, because, in her words, cyborg represents a “political
myth” and the breaking of several boundaries between nature and culture, human
and animal, man and woman, primitive and civilized, body and mind. To this philosopher and biologist, from the utopian point of view, the cyborg embodies the notion
of a world without gender, without genesis and without end, since man began to use
tools attached to his body in order to amplify his potency for intervening physically/
materially in the world. Following a similar line of reasoning to Haraway’s, Katherine
Hayles’ elucidations establish elements for understanding the field of virtualization
of bodies in the context of a continuous hybridization process between information
and materiality applied to human life, in terms of a disembodied posthuman. She
1 Paulo da Silva Quadros
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also argues that bodies have a parallel doubleness, as being both a physical structure and an expression of genetic information, because they can be understood
as corporeal encoding forms and as interconnected information patterns. On the
other hand, Michel Foucault, in his assertions about the utopian body, he describes
it as an incorporeal conception, a social and historical construction, a symbolic
and idealized placeless/nowhere category. However, in his work “Variations on the
Body”, Michel Serres points out that the human body can be understood through
four grounds: the body as metamorphosis (adaptive process), the body as a form
of power (potency), the body as a form of knowledge (narrative, symbolic expression), and the body as vertigo (challenging limits of its physical capacities). Complementing contemporary issues about the new conceptions of body, Lucien Sfez
warns of the medical utopias that underlie the “perfect health” paradigm. To the
French philosopher, this is an emerging ideology of body metaphysics (body-worship religion), which tirelessly compels the human being to wish to have its body
to be intensely shaped, beautiful and well-made to meet the aesthetic requirements of consumption patterns, body appearance and endless pleasure to serve
the interests of a highly competitive and cruel world. The spirit of this work will
be supported by the following theoretical frameworks: Utopian Body, Heterotopia,
Technologies of the Self, Technologies of Healthy, Bio-ethics and Bio-power, the
Aesthetics of Existence (Michel Foucault), Hominescent Body, Mingled Bodies (Michel Serres), Perfect Health, Medical Utopias and Metaphysics of the Body (Lucien Sfez), Bodies without Organs (Gilles Deleuze), Organs without Bodies (Slavoj
Zizek), The Cyborg Metaphor as a Quantitative and Algorithmic Representaton
of Human Bodies, Posthuman Aesthetics (Donna Haraway), Virtual Bodies, Embodied Virtuality, Technogenesis, Speculative Aesthetics (Katherine Hayles), Epigenetics, the Symbiotic Man (Joël de Rosnay). The goal of these reflective support
frameworks is, in some sense, to deepen philosophical and aesthetical issues related to the contemporary quantification of bodies through wearable medical technologies, surgical improvements and anatomical interventions. Through a survey
of bibliography related to the theme of quantification and aesthetic redefinition of
bodies, it is possible to find a series of utopian and dystopian medical narratives
that discuss some points of view regarding the identity and aesthetics of the human
body, which makes the discussion of this proposal quite pertinent and consistent.
Keywords: quantification of bodies, medical narratives, utopian and dystopian
bodies, cybernetic identity, posthuman and speculative aesthetics.

Introduction
Etymologically, body comes from the Latin term corpus, which has several
distinct connotations, such as: corpse (dead body), form (shape, beauty,
and figure), matter (material, subject, property, and reality), substance (essence), flesh (meat, viscera, pulp, sensuality) and physique (the form, size
and development of a person´s body).
However, according to the Online Cambridge Dictionary, body comprises of several other social contemporary meanings. For instance, body
can refer to the whole physical structure that forms a person or animal, as
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well as the main part of a person´s or animal´s body, that is, without head, or
without head, arms, and legs. Ambiguously, body can also connote a dead
person (cadaver) or a person itself (e.g. How is a body supposed to live in
these conditions?).
In addition, body can signify: (1) a group of people (e.g. in a body or
together as a group), (2) a large amount of something and the main part of
something (of a book, of an article, etc.), 3) a separate object or mass (e.g.
the distance between two bodies in the space), 4) and a strong or thick quality
that produces a different aspect from the original form.
In this sense, undoubtedly, there is a multitude of conceptions of the
main idea of the body that have changed historically, which comes from a
sociocultural point of view, and with immense consequences for the interpretative elements that are still alive in the contemporary techno-scientific imaginary paradigms and paradoxes.
1. Quantification as Enhancement or Control of the Body
Information technology has constantly influenced in the symbolic relation of
human body concerning nature and society. With the development of new
high-tech instruments, artefacts and prostheses, the human body has expanded its forms of interaction, perception and cognition related to the world.
For Harari (2019), biological engineering innovation represents the
deliberate human intervention in terms of biological level (e.g. gene implementation), once it can modify the form, the potentialities, the needs and
the desires of an organism. Possibly one day, from biological engineering
techniques, many cultural preconceived talents, such as artistic predilections,
may be assimilated from past genuine renowned artists.
Harari (2019) also adds that biological engineering concepts does not
bring anything that is very new in the reality, because man has been using the
remodeling of biological organisms for millennia, as is the case with the castration of people and animals. One example of this represents the castrated
bulls in order to be turned into oxen, which are more docile, easier to domesticate and to be trained to pull plows. Another example of this historically used
feature is the young castrated to raise sopranos with charming voices, and
the eunuchs employed to oversee the sultan’s harem.
However, current technological advances allow us to bring thought-provoking issues of biological manipulation context, in terms of cellular and nuclear levels, which were until recent times totally unimaginable in social daily
life, present only in the field of utopian and dystopian fictional narratives, and
represented by a large number of science fiction books and films that are the
breeding ground for the fantastic imagination of readers and movie buffs.
Nowadays, for example, it is already possible not only to castrate a human
being, but also to totally change its sex through the implantation of surgical
prostheses and hormonal complement.
Such a possibility of intervention in sexual appearance through medical surgeries and hormonal drugs has drastically changed the conception
of human to transient genders, in which traditional biological roles become
insufficient to classify sexual representativeness, such as: transgender, gen-
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derqueer, which are discordant behaviours of the so-called heteronormative
sexual orientation based on the cisgender conception. Indeed, more and
more hormonal therapies have been developed in an attempt to enable a
harmonious interaction between body, sense and affective feeling, based
on early diagnosis of children.
In Brazil, currently, hormone therapy is indicated after consulting the
patient with multidisciplinary teams of specialists, involving paediatricians,
psychologists, psychotherapists, psychiatrists etc., and the service is provided by public health. However, there are controversial discussions about
a so-called “gender ideology” that challenges the religious acceptance of
such a view and the public legality of such community medical service.
According to Harari (2019), in 1996, a photograph of a mouse was
shown on television and in newspapers, on which back of the animal scientists grew an ear made from cattle shed cells. This represents, as it were, an
entirely dark echo of man’s inventive and monstrous technological capacity
in his desires and designs to manipulate life and nature. In fact, 30,000
years ago, humanity had already fantasies about the idea of combining and
producing new species, as in the example of the lion-man statues of Stadel’s cave and the Greek myth of the Minotaur.
Of course, in present times, there is certainly no way to accurately
attest what happens in most scientific experiment laboratories related to
biological manipulation around the world. Nonetheless, academics and intellectuals themselves are still quite reluctant to discuss the ethical and aesthetic implications of the unbridled and abusive use of such technological
resources of biological manipulation. For them, this contributes to a vacuum
in terms of constructing critical thinking that substantiates decisions in the
political field and public access to qualified information.
Harari (2019) believes that the vision of intelligent design, which
comes from a teleological corollary and deistic creationist, is gradually replacing natural selection through three key modes: biological engineering,
cyborg engineering (aesthetically living beings that combine organic with
inorganic parts), or still by the so-called inorganic engineering (composed of
a nonliving, inanimate world, which is not based on the carbon-generating
chemistry of life).
The fluorescent rabbit Alba, created by French scientists in 2000,
commissioned by Brazilian bio-artist Eduard Kac, is a living proof of how
many scientists’ labs are currently involved in the practice of creating new
living things. Alba was produced from the embryo of a white rabbit, with the
implement in its DNA of a green fluorescent jellyfish gene.
2. Body As Biological and Social Construction
In present times, one of the most serious problems related to Human and
Social Sciences as well as to society values is the denying of the body. This
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represents the essence human tools for social interaction and environment
perception mechanism since the very beginning of human lives.
Historically, the denying of the body is a heritage of the Enlightenment
period, when mind and body was philosophically separated for boosting the
advent of reason as a principle of humanism, liberalism and emancipation.
And, undoubtedly, one consequence of the continuous thought of unacceptability of the body as a systemic and integrated component of the sense
of humanity was the gradual separation, in philosophical terms, between
body and mind, which brought about the undeniable pathological and illusory
dichotomy between reason (mind) and emotion (heart), physical (body) and
spirit (soul).
To think about the cultural conception that the body has in our society,
Serres (2012) defines three ways of conceptualizing it: (1) the body-texture,
which corresponds to the process of feeling a body; (2) the power-body, which
corresponds to a body’s capacity for action and reaction; and (3) the narrative
body, which corresponds to saying what a body is in terms of language (understanding it, defining it, explaining it, interpreting it).
Each form suggested by Serres defines variations in the way the
body acts, thinks and feels as a symbolic expression of knowledge mediated
by body senses, such as: vision, touch, ear, look, taste. In this context, for
Serres, the human body is a medium (vehicle channel) of communication, full
of substantial idiosyncratic languages.
The ideas of variations conceived by Serres suggest the diversity of
morphogenesis, considering that the body can perform in terms of gestures,
postures and movements, ranging from every day and factual aspects to an
aesthetic and artistic performance of human expression. In his arguments,
the fluidity of the human body is substantially distinguished in relation to the
animal body, because its expressive nature becomes capable of developing
symbolic and semiotic mediations, which, by mimesis or transfiguration, produce new forms of cultural knowledge. In this way, the body changes itself in
terms of symbolical expression, individual and social interventions and physical reconstruction.
However, in addition to these symbolic categorizations of the body,
there is currently a need to rethink about the body as some quantified information. The society of control and surveillance advocated by Foucault as well
as the disciplinary society defined by Deleuze do need updated focus on the
issues of new techniques of body transformation. Do biotechnology, nanotechnology, biological engineering, genetics and synthetic biology as scientific and experimental methods of body transformation potentially represent
new forms of libertarian emancipation or social control of the body?
Some contemporary philosophers argue that emerging techniques for
the enhancement or optimization of bodies simply materialize in the ends of
productivity related to the final stage of a predatory, exclusionary and totalitarian capitalism, whose aim is to obtain more surpluses for economic capital.
The Korean philosopher Byung-Chul Han (2018, p. 39) clarifies that
Foucault’s biopolitics is a way of understanding the disciplinary structure of
capitalism, which from its productive process socializes the body, considering
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that “the body is a biopolitical reality “. It is, therefore, a policy of bodies, in
the broad sense, as he points out.
On the other side, the techniques themselves, developed by Foucault, in the 1970s, are not only rules of conduct, but also operate as a
means of transformation of being in its uniqueness, making life a work carrying aesthetic values. To this end, Foucault also seeks to develop an ethics
of self, as a kind of technology of the self, which can be detached from the
techniques of power and domination of the body.
However, Han (2018) realizes that all this effort by Foucault turns out
to be in vain, since the neoliberal regime appropriates the technologies of
the self, in order to dominate, exploit and optimize them, reinterpreting them
as a context of forged freedom.
One way to see how self-technologies are transformed by the neoliberal system is the Quantified Self, which implies self-knowledge from numbers, generally practiced from a libidinal energy, according to Hal.
The Quantified Self is the result of all religious belief in dataism,
based on the algorithmic truth proclaimed from the measurability and quantifiability, which has completely dominated the contemporary digital age.
Occasionally, Quantified Self reduces the symbolic expression of the
human body to the logging of data, automatically collected by various sensors. In this case, the existence of the whole body is measured, including
the heartbeat at rest and meditation processes. In this sense, the symbolic
meaning of the body is totally emptied, for there is no body narrative anymore, once only data sampling until the body becomes entirely insignificant
in terms of irrelevant self-knowledge.
In his book “Hominescence”, Serres (2001, pp. 46-47) is categorical
in relation to his utopian and dystopian standpoint of body future: “In short,
in the last few decades, a new body was born. More than a historical development, this break touches anthropology, the evolution of the hominian, the
global process of hominization […] this new body reconstructs aesthetics,
morality, and politics, violence and cognition, even greater still, our être-aumonde” (to be in the world)”.
Thus, Serres wants to assert that our body, in essence, remains similar to the same grotesque bodies of our predecessors, who suffered from
terrible and often incurable chronic pains because of their lack of current
advanced medicine and technology.
Therefore, in this way, humankind arrogance and presumption are
no longer able to see, in fact, the ontological rupture that occurred between
contemporary homo sapiens and their predecessors.
That can undoubtedly bring to light the notion about social structures
and inadequate habits that humans inherited from the human race, prior to
them, and which are no longer enough to understand them as a living being
in continuous change. And, in some sense, this may glimpse the hypothesis to question the human authoritarian and barbaric desires for all forms
of control, including the pathological desire to subdue free expression of
human body.
Serres’ hominescence neologism intuits an analogy with intense
processes of illumination and life transformation, such as: luminescence,
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incandescence, efflorescence, effervescence, adolescence, senescence.
These processes configure, in changes of stages, cycles, phases, gradual
steps, and, of course, the relationship between beginning and end, life and
death, emergence and extinction. In this way, the habitual meanings can be
seen as reversed in order to bring other different meanings in terms of human
existence. According to Serres, the hominescent body, as well as the mixed
body are, therefore, philosophically, creative pulsars of how to overcome the
fatality of death by the poetic ingenuity of life.
As Serres once said, categorically, “Why am I a philosopher? Because
of Hiroshima” (Le Monde, 1990, p. 178). Shrewdly, he definitively concludes,
“since Nagasaki and Hiroshima, a change of philosophy has been necessary”
(Serres, 2003, p.12).
Thus, for the philosopher, the atomic bomb dropped on Hiroshima and
its effects on death and destruction symbolizes the conjugation between the
dilemmas of life and death as an endless cycle articulated in a complex interconnectedness. That is, from the seed of life it is possible to sprout death,
just as from death a new meaning for life can emerge. And, in this respect,
for him, the body has symbolically so much association with the expression
of life and death.
The hominescent body is also a concept applied to metamorphism and
mimicry characteristics of the human body. Based on this concept, the body
can imitate nature aspects, animal movements and behaviors, and mainly
human gestures, but it can also transform these mimicries in other aspects,
such as movements, behaviors and human gestures, mainly through an aesthetical perspective.
3. Medical Utopian and Dystopian Narratives
Regarding the issues of the body in contemporary times, the French philosopher Lucien Sfez conceives the new medical utopias and dystopias of perfect
health as worrying and intriguing philosophical-aesthetical concepts. For him,
this is an emerging ideology constituted by a kind of metaphysics of the body
or religion of the body. Such an emerging body ideology, according to him, implies hygienic rules for governing life, since such a body religion presupposes
that human bodies must be intensely polished and carved for giving beautiful
aesthetic forms of pleasure to their physical appearance.
In “Cyborg Manifest”, Dona Haraway adverts about some implicit aims
in relation to the processes of constructing and deconstructing the boundaries of human bodies, applied to political interests and social control. From
her feminist perspective, she critically reflects on the new forms of technical
manipulation of the body, questioning whether the advent of cyborg technology bodes for a new evolutionary age of the human race, or if it is just another
technology of human destruction, in which medicine, once life-saving, becomes an immeasurable ally of the most advanced war strategies.
In this context, could the body still be an expression of human freedom
and emancipation? Or mere imprisonment, discipline, control and alienation
from a great sense subtracted from what it is to be human? So, would having
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humanity and developing the intrinsic ability to become more and more human finally be exhausted?
In this regard, Sloterdijk (2018) deeply questions the conceptions of
the essence of the human being, which are part of the construction of European metaphysical thought, raising its aspects of interpretative contradictions, mainly in the comparison and distinction between human beings and
animals, for example, and in with regard to rational and instinctive practice.
Using arguments extracted from Heidegger, in his work “Being and
Time”, the contemporary German philosopher resorts to his existential-ontological approach, by which the human being differs not only by being aware
of himself in the world, but also by being able to think of his own sense of
existence, that is, the sense of his human condition.
Sloterdijk (2018) also strongly criticizes the thesis of literary humanism as a utopia focused on human and humanistic formation, believing that
teaching process, school space and reading context are often used as forms
of domestication of human being, that is, as a cultural resource for making
human beings to get rid of their primeval bestial instincts.
Finally, he recalls Nietzsche in “Thus Spoke Zarathustra” philosophical text, in which he clearly recognizes a theoretical discourse about the
human being as both domesticating and creative force. However, for him,
nonetheless, there is in Nietzsche’s distrust a dark view of modern man, in
which he clearly sees a policy of creating human beings to be small, advocating unquestionable tensions between the field of ethics and genetics. In
this case, comparatively, would not be the cyborg concept identified by Haraway as a process of human selection to reproduce a docile and controlled
sociability, in the manner of selective practice of domestic animals?
In these terms, there is clearly an overriding need for conjugation
between aesthetics and ethics with regard to issues related to the transformations that the human body can undergo.
In this context, the uncontrolled and thoughtless contemporary desire to intervene in the body has the effect of cultural alienation from the very
sense of empowerment of the symbolic expression of corporeal sociability.
Consequently, it also allows processes of technological manipulation
of the body as a whole at the service of highly controlling economic and political systems, and disguisedly authoritarian and fascist in its symbolic management of subtracting the liberating and humanizing power of the body.
Still, concerning the body approaches, Deleuze philosophically conceptualizes his notion of bodies without organs (corps sans organes), to
think of a totally well-formed, structured, organized, and systemic organism,
built from entirely functional parts. His most potent allegory for shaping such
a view comes from the rhizome nature image, with its philosophical levels
of horizontality, porosities, and bifurcations. It also corresponds to both an
ontological and ethical view, because, for him, the body is the space of
movement, whereas the organs are the structure of a living organism.
However, the image of bodies without organs reflects even the idea
of not establishing an end in itself, but of thinking of the body as a free
expression of human desire, without foundation or predetermination. Moreover, it is the becoming, that is, a singular event of encounters, the pulsating

shapes of body

123

indeterminants, the chaos and turbulence of life, and also the pursuit of prudence, sobriety and serenity.
In his view, Slavoj Žižek (2010), in a canny criticism of Deleuze´s concept (bodies without organs), proposes another ludic and re-interpretive play
of words: organs without bodies. As Deleuze is considered to be the quintessential philosopher of the virtual, Žižek performs a shift of meaning, in terms
of poststructuralist patterns, and through the Deleuzian way of evoking meanings as production of events. So, once the body is virtual, its power of expression and potential transformation of the whole and their parts may find greater
intensification of freedom for moving in spaces.
For the Slovenian philosopher, excess is essentially a Deleuzian characteristic, for it comprises the pure flow of becoming over its bodily cause,
acting from the field of the virtual over the actual, that is, the pure virtuality of
infinite possibilities effected in multiple ways.
In fact, still, according to him, Deleuze’s analyzes of films and books
show that the notion of affection is not restricted to effective people only, but
has the potential for free movement, fluctuation. This makes him wonder how
it would then apply to bodies or people who glimpse an affect-event, that is,
the result of a great impersonal intensity. For him, there is an immaterial affect
that is generated by interacting bodies, caused by the friction of the surface of
a pure becoming, once it is the passage from Becoming to Being that makes
bodies emerge through the process of actualization.
Continuing the assumptions of body virtualization, Katherine Hayles
(2014), assuming a significant feminist perspective of human body, elucidates
that virtual technologies help humans to think about the antecedents of posthuman aesthetics of the disembodied body. For her, posthuman aesthetics
represents a “world in which other species, objects, and artificial intelligences
compete and cooperate to fashion the dynamic environments in which we all
live” (2014, p. 179).
In this sense, to work with it as an approach, she makes use of speculative realism instead of aesthetic realism as a strong challenge, assuming
that the usual central human perception from aesthetics must be displayed to
an object-oriented philosophy. Basically, this considers an approach that “everything - humans, nonhuman biological creatures, inanimate objects, imaginary concepts - exists equally without privileging any viewpoint, especially
the human, as the defining perspective for the others” (Hayles, 2014, p. 158).
With the aim of testifying her relevant arguments, Hayles defines what
she calls “a speculative aesthetics”, which is based on the aesthetic techniques employed by speculative realism.
From a philosophical point of view, speculative aesthetics is an aesthetic designed to define emergent and plastic bodies that undo the usual
boundaries of what bodies are from the traditional point of view. For Hayles
(2014), posthumanity can be defined from experiences with digital media in
the established relationships between materiality and information. In her philosophical conception, virtual bodies and embodied virtuality also reflect the
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philosopher´s feminist position against the misogynistic discourse present
in cybernetics approach of communication and control mantra.
When studying and defining the sense of posthuman in relation to
its disembodiment, Hayles´ intentions were to battle symbolically a lot of
machismo in the patriarchal organization of universities. That is why her
feminist approach is considered so relevant in terms of deconstructing masculine narratives in relation to the body. Because for her, human bodies
have a parallel doubleness, once they may be both a physical structure and
an expression of genetic information, and once they can be understood as
incorporeal encoding forms and interconnected information patterns.
Returning to Donna Haraway’s arguments, there is a clear identity in
the harmony of her thinking with Katherine Hayles´, mainly in terms of the
concepts of re-embodiment, disembodiment and gender deconstruction.
However, differently for Haraway, cyborg represents a “political myth”
and the breaking of several boundaries between nature and culture, human
and animal, man and woman, primitive and civilized, body and mind. In this
sense, it also condenses a speculative aesthetics the same way the posthuman approach of Hayles.
From the utopian point of view, the cyborg embodies the notion of a
world without gender, without genesis and without end, since man began to
use tools attached to his body in order to amplify his potency for intervening
physically/materially in the world. This cyborg notion is very connected to
the notion of technogenesis of Hayles, which asserts that human species
is a co-evolution with the use of several tools and technologies, involving
aspects of subjectivity (psyque) and the technics (outside world).
However, for Jöel de Rosnay (2000), the cybiont wants to be the
perfect image of a highly evolved human body, that is, a global macrorganism that embraces humanity, the environment and technology in a totally
interconnected way. For him (2000), the high capacity of interconnectivity
between intelligent technologies, nature and the human brain, to compose
co-restructuring symbiotic relations, could define the future destiny of humanity on the planet. The cybiont or symbiotic man would be an evolutionary step in the reconfiguration of human bodies, where the boundaries
between the human, the technological, the artificial, the virtual, and the incorporeal, are interpretive dimensions of a highly complex co-evolutionary
meta-organism.
Other principle of man-machine coevolution proposed by Rosnay
(2000) is what he calls internet epigenetics, which, for him, is a new discipline of epigenetics that studies how human behavior can modify gene
expression. Is it possible, for example, to modify a gene inside it? Can we
think of a “fluid brain” capable of reconfiguring synapses during the process
of interaction between humans and real and virtual world objects? Would
there be an intuitive internet compared to the human brain, given the various forms of human cognition and distributed network cognition? Can we
think of the internet as a social organism, from the evolution of society,
industries, products, services, represented by anabolic and catabolic processes of construction and deconstruction? And what would the metabolism
of this living social meta-organism look like regarding its level of sustainabil-
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ity? Finally, could we be able to modify the overall behavior of this body from
the internet’s DNA?
For Rosnay, all these connected processes, besides being able to
modify information, they can pass it on to future generations of the global
brain, which has a co-restructuring power.
The body symbolically seen as a human and artificial meta-organism,
constituted by multi-coupled meta-bodies and meta-organs, represents in the
future the substantial apex of the mixture between: infinite corporeality, powerful incorporeal and radical physical disembodiment.
Conclusion
The aim of this work was to try to comprehend how the body can be seen in
various transformative forms.
In this sense, there is an attempt to equate how the symbolic expression of the human body and its aesthetic values are markedly modified in
view of the various possibilities and attempts of interventions and changes,
bringing to light new potential fields of mediation with the world.
In the context of this critical essay are some concerns arising from the
several concepts presented about the human body.
From an interpretative and clarifying point of view, while trying to answer several reflective questions, others appear completely open for future
inquiries.
For example, given the technological transformations of the body, is it
possible to have ethical dilemmas about the rights of the body in relation to
utilitarian enhancement techniques for economic assumptions? And how is
the body situated as a space of confrontation between technique and humanity in the age of quantifying and controlling the vital functions of the body?
These are relevant dilemmas for thinking deeply to what extent the
body is an essential component of human nature or not. And if, after all, the
advanced techniques of manipulating the body can extend, limit or annihilate
what the human body is fundamentally, in terms of physical, metaphysical,
transcendent, social, political, mythical, poetic and emancipatory concepts.
Therefore, to define philosophically what the human body represents humanly is far from being something simple, factual and definitive, once it has
changed culturally and biologically throughout human history.
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Chapter 10

Is there an Aesthetic Brain?
A brief Essay on the Neuroaesthetic
Quantification of beauty
Paulo Alexandre e Castro1
Abstract: It is possible today to determine, with some precision (according to the
most recent studies in neuroscience and evolutionary psychology), the areas of the
brain and the neural networks involved when an individual contemplates art, when
feeling pleasure, or when judging about aesthetic experience. However, many questions remain open. First, the philosophical question about the subjective nature of
this kind of judgments. Then, what happens in the mind (or should it be said, in the
brain?) of the beholder when contemplating art or judging in favor (or not) of the
beauty of an object. And the ultimate question, if we have an aesthetic brain.
Another issue that must be addressed is if bioart and especially neuroart can contribute to this analysis and if they can be effectively quantified as art. Thus, this brief
essay seeks to provide some understanding about this questions but most importantly about the existence of an aesthetic brain, which may ultimately contribute to
open doors to other problems of philosophy such as the hard brain-mind problem.
Keywords: Aesthetic brain, Beauty, Neuroaesthetics, Neuroart, Judgments.

When most of the people think about aesthetic experiences, they think (one
way or another) immediately about art. It is as if we have a kind of natural predisposition to put those aesthetic experiences in an exclusively artistic setting
like seeing a painting exhibition or listening a classical music concert. The
truth is that we are ignoring that it is in our daily lives that most of these experiences take place. We are so far from thinking about this that we do not even
notice that we already have an aesthetic brain to feel those experiences: only
a brain adapted to feel them could express itself in so many different ways:
of generating hormones to the intensity of emotions. A brain that remembers
1 Paulo Alexandre e Castro
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E-mail: paecastro@gmail.com
Braga, Joaquim & Guidi, Simone (eds.), Quantifying bodies and health. Interdisciplinary approaches, Coleção eQVODLIBET 10, Coimbra: IEF, 2021.

128

quantifying bodies and health. interdisciplinary approaches

and repeats this type of experience whenever possible (repetition seems to
be at the heart of the aesthetic content – it implies a tension between repetition and novelty – of those types of experiences). So, as strange as this may
sound, it may even be the case that this brain wants to “feel” again a whole
roll of hormones, amino acids and neurotransmitter circuits communicating
within itself, in the same way that we could say that we contemplate inside
us a beautiful sunset with the eyes of our soul or spirit.
This may sound awkward and it will certainly be a controversial thesis
in many ways. First of all because, at first sight, two words with opposite
meanings are glued to the same concept: brain and aesthetics (the first refers to physical matter while the second points to the domain of subjectivity).
Secondly because the thesis of an aesthetic brain do not follow a certain
paradigm that places this aesthetic experience at the core of the affective
level and in the field of subjective sensations that take place in spirit or soul,
which in contemporary terms it may be seen at the level of psychological
or mind experiences (that strange and abstract entity) that the Latin term
qualia translates brilliantly (since it is about exploring the quality of these
mental / subjective experiences). Thirdly because we are indeed assuming
a reconfiguration of perspective that place the experience of feeling beauty
in neuro-aesthetic terms, and this means that we are trying to unravel from
the neuroscientific point of view the foundations of the aesthetic experience
of beauty, and possibly, about (aesthetic) life itself as Gabrielle Starr suggests.2 In saying this, we are not saying that perceptions and emotions are
not important to the aesthetic experience – they are indeed and they even
take place in the brain – but that understanding the experience of feeling
beauty requires a different approach that only a neuro-aesthetic quantification framework can provide. Fourthly and to finish, it is a controversial thesis
because when it is said that we have an aesthetic brain it seems to be clear
that we are assuming a certain reductionist perspective at the centre of a
vast and hard problem to solve, the mind-body problem, but it might not be
the case at least in this sense: even a reductionist approach can admit a
certain degree of metaphysical components in the world, such as love or
intimacy.
We start this essay saying that in our normal daily life we have a roll
of aesthetic experiences and to understand them in a more deeply way, we
have to not only know them but to feel them, as Voltaire would say.3 In a very
particular way, that’s what aesthetics is all about: one knows where to look
at and what can be felt. But, in another sense, this is also the trickiest part:
2 Take, for instance, the words of Starr about this approach: “a neuroscientific account of
aesthetic experience that invokes concepts of emotional, reward, and imagery can do this,
helping to explain the relations among the Sister Arts and the idea of aesthetics as a coherent discipline; it also offers a way of understanding the interrelations of the ever-expanding
world of aesthetic life”. (Starr, 2013, p. 20)
3 “To constitute taste, it is not sufficient to see and to know the beauty of a work. We must
feel and be affected by it. Neither will it suffice to feel and be affected in a confused or ignorant manner; it is necessary to distinguish the different shades; nothing ought to escape
the promptitude of its discernment; and this is another instance of the resemblance of taste,
the sense, to intellectual taste”. (Voltaire, 1836, p. 347).
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since we do not know exactly what the core of the investigation is – and we
do not know it because of our cognitive limitations –, this demand is, on the
one hand, driven by a set of scientific premises that seek finding results that
confirm them and, on the other hand, because the philosophical search is full
of puzzles in both the questions it asks and the answers it provides.
Let us start with the simplest and most challenging question sat by neuro-aesthetics: what happens in the brain of the beholder when he sees art?
We should start saying that it is important to grasp the warning to which Arthur
Shimamura draws attention, because “experiencing art is a whole brain phenomenon. There is no art center in the brain”, meaning that the brain works
in a very interconnected and dynamic way and as we all are aware, there are
areas with specific functions, but there are not a centre or an exact location to
investigate the relation with art.4 The brain works as a whole, whether for art
appreciation, to do some math or just to live the daily stress.
So, going back to our question about what happens in the brain when an
individual has an aesthetic experience or, in simplistic terms, when he senses
beauty around them, we must say that it is not easy to provide an answer that
meets the criteria of what is asked. We know that there are several circuits,
brain regions (with their own specific functions) and neural pathways – and
probably what we know about it does not even come close to what we don’t
know –, but we can still provide a general answer to satisfy our curiosity. We
already know that when having an aesthetical experience, we feel things, we
have emotions, we remember some other things and we make judgments;
in other words, we are using our brain capabilities at their high level. Being
aware of those kind of feelings, emotions and thoughts, we can say that the
most important set of brain structures are amygdala, cingulate gyrus, limbic
thalamus and hippocampus, that is, grosso modo, the limbic system (in fact,
all of our emotional life is housed in the limbic system) the prefrontal cortex,5
4 Note the explanation of Shimamura: “Experiencing art is a whole brain phenomenon. There
is no art center in the brain. Neurons are highly interconnected and dynamically interact to
drive experiences. There is, however, a division of labour as different brain regions serve
different functions. Visual information from the retina enters the cerebral cortex at the most
posterior part of the occipital cortex. From there processing takes two major paths. The ventral path manufactures forms by accentuating and organizing lines, edges, and shapes. The
dorsal path constructs a first-person view of space by interpreting the image on our retina
as a window to a 3-D world. These two visual paths work together to place objects into a coherent spatial environment. To guide visual processing, the prefrontal cortex sends feedback
signals back to regions along the dorsal and ventral paths. These signals modulate processing by enhancing some sensory features and suppressing others. In this way, the prefrontal
cortex acts as a CEO, ensuring that the entire machinery is working in a coherent manner.
This kind of top-down or metacognitive processing allows us to focus on specific sensory
features, move our eyes to relevant locations, and consider the spatial environment as an
organized whole”. (Shimamura, 2013, p. 258).
5 One way to understand the importance of the prefrontal cortex is to recognize their performance before and after brain damage: “In retrospect, the notion that the prefrontal cortex plays a role in emotional control should have come as no surprise. (…) As we already
know, damage to the frontal lobes often produces profound emotional dysregulation: extreme
emotional disinhibition (sometimes referred to s Witzelsucht) in the orbitofrontal syndrome”.
(Goldberg, 2009, p. 116)
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and the posterior parietal cortex, among several other bodily responses such as
hormone segregation. Shimamura give us a small description:
The prefrontal cortex controls our thoughts and memories by maintaining
and updating the contents of what is in consciousness. It selects and retrieves pertinent memories and links them to sensory inputs. A painting
may remind you of a past experience or a style of a specific artist or period in art history. When you evaluate an artwork and intermix thoughts,
personal experiences, and past recollections, there is a dynamic interplay between the prefrontal cortex and posterior regions. A particularly
important region in the cortex is the posterior parietal cortex, as it acts
as a convergence zone that integrates cortical processing. Whenever we
think about the past or future or take another’s perspective, the posterior
parietal cortex is involved in creating an imagined scenario. Other brain
regions infuse our experience with emotions. Neural circuits buried in
subcortical regions arouse bodily responses, such as increasing heart
rate, muscle tension, and body temperature, thus preparing the body for
fighting, feeing, or mating. The amygdala interprets sensory signals and
determines if a situation is threatening or arousing. In the cerebral cortex,
the insula, anterior cingulate cortex, and orbitofrontal cortex are particularly involved in emotional responses. The insula processes gustatory
responses associated with our reactions to disgusting stimuli, whereas
the anterior cingulate cortex registers pain and emotional conflict. The
neurochemical dopamine and its activation of the reward circuit plays a
vital role in experiences of pleasure. (Shimamura, 2014, p. 259).
For Shimamura and for us, it seems that there is no doubt about brain circuits
implications in art experiences in the same way they are implicated in other similarly pleasant experiences that occur in everyday life (according to Chatterjee, when
it comes to emotions and feelings, there are still doubts about the readings of all
these brain areas).6
Taking this into account we can now add an extra question that is also challenging: how different individuals (naturally with different brains), with their naturally
differing aesthetic judgments, can shape an almost universal sense of beauty? We
all know the answer provided by Kant in the Critique of the Judgment – that such
judgments would be (in some way) necessary and universal –, but that does not
deliver any valid indication for our field of analysis (what Kant told us is that an aesthetic judgment is subjective, meaning that it relates to the internal feeling and not

6 “When we consider emotions, we find that the pleasure evoked by viewing beautiful art activates
the orbitofrontal cortex, the anterior insula, the anterior cingulate, and the ventral medial prefrontal
cortex. These are the same brain structures that good food, sex, and money engage. However,
there is much that we do not know about these pleasures. Some studies find activations in some
areas, like the orbitofrontal cortex, and not in others, like the ventral medial prefrontal cortex. What
distinguishes the experience of these different patterns of activation evoked by different works of art?
We know very little about nuanced emotions that can be evoked by art, such as mixtures of fear and
disgust, and wonder and whimsy”. (Chatterjee, 2014, p. 140)
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to any qualities in an external object; Marcus Woo used in his book popular
expression, beauty is in the eye of the beholder).
The answer should not be in the exclusively field of metaphysics neither
in the field of neurosciences but in the between, and neuroaesthetics can
be the that field. Thus, it is possible to risk some progress: on the one hand,
admitting that there are things that go beyond the frontier of neuroscience
and, on the other hand, making use of scientific conclusions to produce valid
theses or explanations for (neuro)aesthetics. In this sense, it is possible to
say, for example, that there is a general sense of beautiful, since people use
the same brain structures to pronounce this judgment of taste while sharing a
general idea of beautiful (like enjoying a baby’s smile or a sunset). But can it
be that simple? Let us return to this paradox question.
Aesthetics since Baumgarten presents the enormous challenge of explaining what taste or sense of beauty means. It examines the so-called judgments of feeling (physical sensation) and taste, which in modern terms can
be considered subjective and sensory-emotional values. Gabrielle Star was
sensible to this challenge and wrote that
The very idea of the aesthetic poses a problem of cohesion. It is
almost a riddle: how is a sonata like a sunset or a beloved face?
The broader question of why we might call all these things beautiful, sublime, or heart-breaking has an analogous one in the domain
of the arts: while many of us, specialists and amateurs alike, associate music, painting, poetry, and other kinds of creative works
together, perhaps it ought to strike us as strange that we do. Why
should works that address different senses, using differing means,
seem to produce the same set or class of feelings? Why, in other
words, should we feel beauty across the arts at all? (Starr, 2013,
p. 2)
We must keep in mind for the purpose of this essay that it is about analyzing the possibility of the existence of an aesthetic brain. In this sense, it is
important to see what possible responses the brain neuroanatomy can provide. David Freeberg and Vitorio Gallese say something that is closely linked
to this but at the same time, detached from it: beauty is not in the object but
in the brain of the beholder.7 Note, in the brain of the beholder. We have to
go deeper to understand this challenging question. As we all know, there are
different aesthetic experiences in terms of quality, intensity, sensations. For
example, imagine some sublime experience of X in Z. All individuals have
a sublime experience of X in Z even though they may be experiencing it in
different ways (in neuronal terms they are linked to a certain area of the brain
– the same area in all individuals – but the neuronal paths and hormone segregation that each one experienced has been certainly different). Note that
the neural networks (in a single cubic centimeter) in each individual can vary
in millions of possibilities, even if restricted to the same specific area of the
brain. So, the question about why do we have different aesthetic experiences
7 See Freeberg and Galesse, 2007.
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(even that the sublime experience of X in Z is the “same”) if the brain areas are similar or why they do not produce equal results, can be rhetorical.
It can be because no one can say how or what kind of connections were
produced in his own brain, and most importantly, can say nothing about the
reason of having the sublime experience of X in Z as the other individuals
(said they had) if he is unique. One can say that just as we have unique
fingerprints it can be the case that we also have different neuronal and
emotional signatures:
It is important to realize that not all aesthetic experience is created the same, and being moved by a work of art means different
things to different people. In part this reflects the variety of kinds
of behavioral responses, neural processes, somatic sensations,
subjective feelings, and evaluations that make up emotions, as
well as the varying ways in which these are integrated into personal histories and cultural contexts.
Differences in the emotional signature for aesthetic pleasures are
one neural finding that helps us understand the individuality of responses. But a shared neural response tells us something more
compelling about how aesthetics can matter differently for different people. (Starr, 2013, p. 57)
The Caltech researcher, Marcus Woo demonstrated that is possible to
electric stimulate regions of the brain that are responsible for dopamine production, for pleasure activity, for recognizing and evaluating beauty, which
means that the regions are clearly identify. So, different arts (music, fine
arts, etc.) are “processed by different brain centers such as the dorsolateral
and ventromedial prefrontal cortex region”, which are “linked through neural
connectivity to a deep region in the ventral midbrain thought to be responsible for dopamine and secretion” (Woo). Marcus Woo is providing a path
to understand the relations between aesthetic experience and brain activity
once dopamine is known as a pleasure substance produced in the brain and
responsible for delightful feelings concerning aesthetic experiences such as
creating art or enjoying music, having pleasant sex or having a nice meal at
a sunset. Gabriele Star says that knowing that “aesthetic experience relies
on a distributed neural architecture, a set of brain areas involved in emotion,
perception, imagery, memory and language”, also allows us not only the
understanding of what happen in the body-brain subject but also provides
a perspective for our future activities within the world we create.8 He says:
8 Gabrielle Starr give a short neuro-anatomical explanation about what happens in the
aesthetical experience: “The minute sequence of the neural events in aesthetic experience
requires further experimental elaboration, but in general anatomical terms, neural activation moves from sensory cortex forward toward the basal ganglia (reward processes) and
toward the hippocampus and amygdale (memory and emotion – though these functions
are not exclusively carried out in these structures). Activation in the orbitofrontal cortex
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Aesthetic experience emerges from networked interactions, the
workings of intricately connected and coordinated brain systems
that, together, form a flexible architecture enabling us to developed
new arts and to see the world around us differently. Systems for
emotion and reward, along with the default mode network (an interconnected set of brain areas that contributes to our sense of
self-identity, as well as to our ability to imagine other worlds and
other people, among other functions), work to enact the necessarily dynamic, constantly reevaluative neural processes that underpin
aesthetic life. Through this architecture, aesthetic fundamentally
involves our ability to wrest pleasure from the unpredictable and to
refine, continually, how we imagine the borders between the world
of sense and our sense of self. (Starr, 2013, p. XV)
We see that Starr is pointing out to something that goes much further
than just an academic-scientific study about neural correlates of aesthetic experience, that is, he is showing the importance of feeling beauty in everyday
life. He is aware of the fragility and limitations that surrounds such a fresh
area of study. The fundamental premise of neuro-aesthetics is the use of
imagery equipment to view which parts of the brain are activated when experiencing art. But even if we know those parts of the brain activated that does
not tell anything about why they are activated. Even so, neuro-aesthetics as
already produced some important insights that goes beyond the traditional
approaches of aesthetics. One of those studies is the one of Anjan Chatterjee, appropriately called The Aesthetic Brain. In it, the neurologist gives us an
explanation based on evolutionary psychology and brain imaging linking the
concept of beauty with pleasure, that allows him to say that “we find things
beautiful because they activate the reward system in the brain. Sex, food and
patterns”. From this point he says that in the same way art appeals to that
brain areas - that is to say, that humans experience pleasure with the curiosity and figuring something out like a piece of conceptual art or a new sound
of music -, also the world and their intricate connections with others do the
same. The key to understand this perspective is to assume that our brains
evolved to desire beauty and enjoy art in the same way we did with food and
sex. In fact, the major part of this perspective comes from Arthur Shimamura
in his book Experiencing Art.
The main concern of Shimamura´s book is with the aesthetic judgment,
meaning with the appreciation of art. So, he starts to consider the relation between the artist and the beholder, according to his (own) model on art appreciation in visual arts, the I-SKE, which means the I for Intentions of the artist
to be consider by the beholder in three levels: sensations, knowledge and
emotions (SKE).9 In this model, from the point of view of neuroaesthetics, it
follows, but there are interactive loops that reach between these frontal areas and the basal
ganglia so that higher-order, complex processes, may continually feed into one another”.
(Starr, 2013, p. 24)
9 “Art excites, surprises, and humours us by creating an imaginary world filled with ideas and
feelings. In this manner, aesthetic experiences arouse our perceptions, memories, and emo-
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is implied the existence of perceptual experiences with aesthetic judgments,
and the memories of those events, assuming that both artist and beholder
are themselves social and cultural products of the human species. That is
why for Shimamura the way we see art and have aesthetics experiences
it is not just about having a perceptual experience; he says that it should
be consider the culture, knowledge acquired by individual experience and
knowledge of the artist.10 A few problems arrive from this model but that require another agenda. For now, one topic must be underline here, because
like Semir Zeki says in his works, one should not be making the emblematic
confusion of physical beauty with moral beauty. Take for instance the following sentences: “beauty is good” and “ugly is bad”; this sort of quantification
between moral or ethics qualities with aesthetical concepts delivers a model that have been lasting for at least 2400 years old, that is, at least since
Plato and followers. But to return to our interest, the question (according to
our framework theme) can be the same exposed by Clive Bell when asking
what is common when experiencing beauty, and we can provocatively add,
what happens in neuro-aesthetics terms when having an aesthetic experience (not necessarily about beauty), what is the common ground of these
aesthetical experiences?
As we have been seen and now know, from the studies of Jean Pierre
Changeux to Semir Zeki, that the main area signalized by the MRI techniques are the medial orbital-frontal cortex, which according to Elkhonon
Goldberg is where executive brains functions take place. For the author,
in fact, frontal lobes are the most “human” region of the brain, once it is
from there that complex mental processes like judgments, decisions making in moral, ethical and aesthetic judges take place (creating memories of
it). Like Shimamura said “the orbitofrontal cortex modulates and interprets
emotional signals and links them to social-cognitive factors” (Shimamura,
2013, p. 259).
As Joseph LeDoux writes, emotions forge strong memories. One of
the brain regions strongly involved in the emotions-memory interaction is
amygdala. As has been implied previously, amygdala is involved in processing the emotional meaning of facts/events. It connects with the other brain
regions that deal with sensory experiences, and it also seems to emotionally influence perception (which is why it alerts us to perceive emotionally
significant events, even when we are inattentive). Knowing this, we understand the importance of memory in aesthetic experiences, mainly in its role
of consolidating patterns (imagery), providing consistency to all this background of aesthetic experiences. About this, two things must be underlined:
first, memory is not in one place: memories are not stored exclusively in
tions without any reason other than to evoke pleasure. It is often the intention of the artist
to make us perceive, think, and feel in new and different ways. This view of the artist and
beholder is the essence of the I-SEK model. Given this framework, art can be construed as
thinking with feeling”. (Shimamura, 2013, p. 191).
10 “The I-SEK framework offers a schema for thinking about multiple approaches. When
we look at art we must consider how it affects our sensations, knowledge, and emotion. On
those rare and exhilarating moments when we have that “wow” experience, I would contend that all I-SKE components are driven to the maximum”. (Shimamura, 2013, p. 260).
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a (determined) part of the brain. Different types are stored in different interconnected brain regions. For example, for memories that are about events
(episodic), as well as facts and general information (semantics) - there are
three important areas of the brain: the hippocampus, the neocortex and the
amygdala. Implicit memories, like motor memories, depend on the basal ganglia and cerebellum. Short-term working memory is highly dependent on the
prefrontal cortex.11 Second, memory and emotion are closely connected and
Shimamura expanded the importance and meaning of memory in aesthetic
experiences (namely in the appreciation of works of art) but also in the construction of our own identity and life:
We are defined by our personal memories. When we experience a
new culture, friendship, love, birth, or someone’s death, we change
and learn from the experience. Episodic memories shape the way
we see, think, and feel. Without these personal memories we lose
our self-identity. Yet the paradox of episodic is that as personal as
they are, we all share common experiences. Moreover, we are all
guided by essential human needs. In art, like our episodic memories, these universal experiences are remembered as we are transported to another time and place. Art offers a slice of life and tells a
story about the human condition that we link to our own experiences – to our own self-identity. Without our personal memories, art
simply becomes a document (Shimamura, 2013, p. 151).
Let us now consider the important role that bioart and neuroart could
provide for this discussion. It should be noted that we write the role that they
could play or provide, but that in fact they do not do. If we look at an exhibition
of neuroart or bioart, we can say that our aesthetical experience is almost
the same as if we were looking at groceries in a market store, that is, we feel
almost absolutely nothing. Between what it could give and what is given there
are a major difference, but mostly, a lost opportunity. It seems that this sort of
art, which have almost the same age as neuroaesthetics, fail to provide not
only the essence of its own definition but also his potential to developed a
solid structure in the art field, that is, the truth meaning and interpretation of
neuro correlates of brain areas with aesthetical experiences and judgments.
From a quick analyses at bioart and neuroart, and even admitting that
they provide strong questions to think about (mainly ethical ones), they fail
from the neuroaesthetical point of view. Take for instance the works of Eduard Kac, George Gessert or Oron Catts we see that they deliver ethical or
moral problems more than artistic or aesthetical ones. But the point that we
11 “More than this, at a neural level, autobiographical memory employs the medial prefrontal
cortex and the posterior cingulate cortex, both of which are activated (the anterior medial
prefrontal cortex extensively so) in powerful aesthetic responses; in addition, many of the
brain areas sensitive to emotions in aesthetic response, especially the hippocampus and the
medial prefrontal cortex, perform functions essential to memory as well. Indeed, given the
way in which imagery and reward rely on prior experience, I think it is impossible to dissociate
aesthetic experience from memory circuitry”. (Starr, 2013, p. 146).
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want to highlight is that they could be the main source to think about neuroaesthetics experiences because, on one hand, they have the access, they
have privileged material and on the other hand, they are dealing with topics
(more or less directly) about life, and therefore, they could be reshaping the
way we see, perceive and feel art or beauty (among other aesthetics categories). To conclude this issue, bioart and neuroart are contemporary ways
of viewing different aspects of life, whether they are abstract or neurological
configurations or representations; from the neuroaesthetical point of view,
they miss the mark of a broader understanding of the boundaries of mind
and brain, and therefore, of the existence of a prolific aesthetical role inside
our heads that we can call mind.
As we already said, memory and feelings are very important to understand the wholly process. Note that the way we could understand the processes of viewing beauty through visual perceptions, the way things happen in brain, with the role of pre-frontal cortex and the limbic system – that
is, the way we link experiences with emotions and judgments – and the way
we keep memories of it, can also be a model to do a turn in the mind-body
problem. In fact, if we consider the aesthetic brain as the source of aesthetical experiences, we are not only regarding art experiences but all of our
daily life. Assuming this, means that aesthetical experiences take place in
several sets and therefore, it can be assumed that it might be the case that
we no longer need the dualistic vocabulary for representing our mental life;
there is no need of a soul (the cartesian res extensa) if there is already in a
substance called body, all the necessaries systems to appreciate and judge
what we feel when being in the world (and we are always in the world-withothers). If we recall the studies of António Damasio it is showed that even
with a lack of some brain parts, individuals maintain their consciousness and
mind intact. One of the reasons seems to be the plasticity of the brain and
the fact that brain can reshape itself, can reshape its functions according to
his own (subject body) needs. This also means that brain can reconfigure
other areas to develop specific functions, and therefore, to reconfigure the
necessary ways to analyse, feel and judge the world in his beauty or ugliness as an aesthetical brain normally does.
To conclude: neuroaesthetics opens doors to understand the brain’s
behaviour in the face of aesthetic experiences. Even admitting the potential
of neuroscientific studies, they cannot provide all the answers.12 The explanation that goes from the brain functioning to the segregation of hormones
says little about the phenomenon of subjectivity. According to Thomas Nagel
the feeling of what it is like to be is what characterizes the subjective expe12 Like Chatterjee says: “We encounter limits of what neuroscience can contribute to aesthetics when we consider meaning in art. Neuroscience has something to say about the
way we recognize representational paintings. We know something about how we recognize objects or places or faces. In so far as art depicts objects or places or faces, we know
something about how the brain responds to them. But this knowledge is about our general
understanding of these categories of objects and not about the particular response to a
Cezanne still life, or a Rembrandt portrait, or a Turner landscape. (…) Neuroaesthetics
studies show us that our brains do not have a dedicated aesthetic or art module in the
brain”. (Chatterjee, 2013, p. 183).
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rience and there is no single explanation for it in any neuroscience manual.
Thus, the definition of aesthetic brain is only possible due to the existence of
this extraordinary part that occurs in the brain - the mysterious part that we
like to call subjectivity - and that allows the understanding of the complexity
of the human being. Answering the question posed in the title of this essay,
remembering: Is there an aesthetic brain? the answer must be clear: there
can only be an aesthetic brain if there is something aesthetic about it. This
part that allows us to quantify its functioning as beautiful, is this incredible
thing that we call qualia and that ultimately composes the aesthetic part of
our lives. The aesthetic brain may be, after all, what we call the embodied
mind. Like Shimamura said,
Duchamp was correct when he stated that art should be “at the
service of the mind”. (…) From that point on, the brain acts to
accentuate, fill in, segregate, and organize patterns of light into
recognizable forms within a spatial environment. Thus, all art, and
in fact everything you see, is at the service of the mind (Shimamura, 2013, p. 256).
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Chapter 11

Unquantifiable Bodies
in the Age of Algorithms
Jaime del Val1
Abstract: Firstly I will propose a critical history/genealogy of how the body became
quantifiable since antiquity to Big Data and Autonomous Algorithms, through my
theory of the Algoricene or Age of Algorithms, and its current problematic expansion in a society of hypercontrol. Secondly I propose a philosophical redefinition of
the body as fundamentally unquantifiable, via a new movement philosophy, and a
new theory of perception grounded on proprioception (the body’s sense of internal
movement) and swarming, which opposes the legacy of fixed points of vision of the
Renaissance, while claiming this irreducible nature of the body as both a creative
force of evolution and a resistance to the reductive tendencies of all-encompassing
measurement in contemporary hypercontrol society. Finally I will do an exposition
of myown art-activism practices that enact such an irreducible body, in particular in
relation to the EU project METABODY - www.metabody.eu.
Keywords: proprioception, body intelligence, flocking, field theory, movement philosophy.

1. How the Body Became Quantifiable: The Algoricene
In my theory of the Algoricene or Age of Algorithms (Val, 2017a, b, c, d), I
propose that over millennia a planetary scale field of geometric relations has
gradually emerged in which movement has become increasingly aligned, segmented, coded, both in sovereign and disciplinary normativities and in digital
control. The very possibility to quantify reality is an effect of this process of
reduction and alignment of movement and perception. This process reaches
a first culmination with the invention of linear perspective in the Renaissance,
where the fixed point of vision introduced an unprecedented hierarchy of the

1 Jaime del Val
Reverso/Metabody Institute, Madrid.
E-mail: jaimedelval@metabody.eu
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senses and of immobility, radically undermining the much richer spectrum of
multisensory, proprioceptive and kinesthetic plasticity of bodies.

Fig 1: Leonardo’s Vitruvian Man and Jaime del Val’s Metatopia performance.

A world of bodies choreographed in fixed points of vision gradually
emerged, underlying and unfolding in colonialism, mechanism and rationalism. Anatomy, profiling of behaviors, and reduction of the body to a quantifiable abstract materiality, both as biological bounded entity and in terms of
its behaviors, is entirely grounded on the onto-epistemologies of the fixed
point of vision.
Thus the very possibility to quantify bodies is grounded on the radical
reduction and alignments of bodies’ movements and perception through the
fixed point of vision of perspective.

Fig. 2: Engraving by Albrecht Dürer showing a perspective machine, ca. 1525
(OASC, Public Domain – Metropolitan Museum of Art)

Current interfaces still operate reducing our kinesthetic spectrum
through fixed points of vision and sensing that measure bodies by reducing
their movement. This reduction is also the means by which algorithms in
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planetary scale computation systems can not only measure but also reorient
our behaviors.
2. Why the Body is Unquantifiable: Radical Movement Philosophy
But the fixed point of vision is an extraordinary anomaly in terms of how bodies move, perceive and relate to one another: in terms of multisensory integration and proprioception. In my Radical Movement Philosophy I propose
to develop a different account of perception grounded on proprioception, the
body’s sense of its own movement.
Proprioception, as described already by Sherrington in 1906, is a field
perception, where the body senses the fluctuations of force distribution across
all its tissues. I propose that this is in fact the archetypal mode of perception in
movement fields, including, cellular, bacterial, molecular or even inorganic, but
also psychic, social or technical fields. For instance cells can sense their surroundings by applying force to sense a medium. Slime molds sense through
highly complex rhythms of chemical oscillations running through their ameboid plasmodial bodies. This is also largely how we sense the world: as we
move in relation to something we sense the world in the same act of sensing
ourselves, through our internal force distributions as capacities/opportunities
for action, and always in motion, in transformation, in reciprocal reattunement
with the surroundings, which is part of the field that we are.
I call this arché-proprioception, as the archetypal mode of perception
proper to fields. This is related to my reconceptualization of movement, not as
displacement, but as field, as fluctuations composing relations, internally and
in relation to other fields. Every body is already a field, or metabody.
Fluctuation is the ontological primary of the universe, following contemporary cosmology and Quantum Field Physics. The entire universe or even
multiverses are expressions of quantum fluctuations: indeterminate energy
density differentials. I propose a field theory of movement based on this premise, where fluctuations infold and unfold: differentials within differentials and
across differentials, which enfold the process of increasing variation that is
evolution, as long as there is balance between the openness of fluctuation
and the consistency of fields coming up in it.
I approach this field nature of movement through anew account of the
swarm, as relations of rhythm, orientation and contact. Every movement field
swarms with diverse rhythms, orientations and contacts: from bacterial colonies or gravitational fluctuations, to neural swarms and planetary scale fields
of algorithms.
A movement field is ontologically indeterminate and unquantifiable because it sustains endless states at the same time: the fluctuations of my proprioceptive field are irreducible to a trajectory, and lie in the multiple sustained
tensions and fluctuations going on in the body even as I pretend to be still: it is
ontologically indeterminate, just like subatomic quantum phenomena.
However some fields break the balance of consistency and openness
reducing openness in favour of an excessive consistency that blocks the
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movement of variation of evolution and needs to be overcome. This is the
case of the Algoricene or Age of Algorithms.
Bodies as a priori fluctuating fields are irreducible to quantification,
since quantification relates itself to one particular type of highly aligned geometric movement field where movements reduces its swarming indeterminacy.
This reduction is related to domination and is an evolutionary problem that needs to be overcome. Livable lives need to sustain the unfolding
of fluctuation as increasing variation. Dominant reductive alignments disrupt
this process by imposed and “order” that blocks evolution.
3. How to Mobilise the Unquantifiable Body: Disalignments and OntoHacking Techniques
Sustaining a balance between openness and consistency, and restoring
this balance after millennia of reductive alignments and atrophy requires
techniques, improvisation techniques that unfold the ongoing variation in
movement.
Since around 2001 I develop techniques to unfold an irreducible body
that resists reduction to dominant alignments. The core of these techniques
is in what I call disalignments (Val 2015a): the possibility to unfold the body’s
capacity for ongoing variation, in the endless combinatory of its 360 joints.
This implies mobilising what I call BI, Body Intelligence as non-rationally
guided, self-organising, swarming capacity of the body to unfold its proprioceptive and multisensory integration potentials. BI and the proprioceptive
swarm are two key concepts for this proposal.
How we move is how we think, feel, perceive and relate. The more
narrow or movements the more narrow our thoughts, perceptions, affects
and worlds. By introducing greater plasticity in our movements-perceptions
we can radically open up our realities, but this is proposed through mobilising a subtle ongoing variation: the sustained capacity to vary and open up
to new movements, torsions of the proprioceptive field of the body, compositions with other bodies. I call this ontohacking, as the capacity to find
always new ways of moving and reinventing ourselves and our relation to
everything including any reductive technology.
Over the years these techniques have unfolded into various practices that cultivate the plasticity in movement. In the METABODY (Val 2015e)
project I condense most of my research and creation processes in the arts,
but also in therapy and life techniques that mobilise the irreducible complexity of bodies, movement and perception. These practices can take form of a
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workshop and also a performance-installation or experiential metaformance
(Val 2015f).

Fig. 3: METATOPIA – Metaformance b in Toulouse 2016, MetabodyForum (© Jaime del Val. Photo:
Reverso)

In the project Microsexes (Val 2015d) I subvert the technology of the
camera in order to mobilise a post-anatomical amorphous body irreducible to
categories of binary sex. In the project Amorphogenesis (Val 2015c) I subvert
gaming and control aesthetics by creating an amorphous architecture in constant emergence where the richer the variations of torsions in the interactor’s
proprioception the richer the field created. Flexinamics (Val 2015 b) in turn
proposes physical architectures that
mutate unpredictably in relation to
the body’s proprioception and movement.
Fig. 4: MICROSEXES – Metaformance by Jaime
del Val, Madrid 2014, Metabody Forum (© Jaime
del Val. Photo: Reverso)

In times of COVID-19, where
the already preexisting tendency to
become immobile bodies clicking on screens and subject to digital surveillance is exponentially accelerated, its more urgent than ever counteract reduction with an anti-reductive move, to regain the swarming plasticity of bodies impoverished through millennia of atrophy and alignments. Not in AI, but
in BI, Body intelligence, we have the chance for an evolutionary leap, and for
a movement r/evolution.
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