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Foreword

In recent years, scientifi c and technological innovations, changes in societal 
structures and attitudes, as well as budgetary restrictions have been forc-
ing a reorientation in medicine. Societal demands for cutting-edge health 
care and provision contrast with ethical dilemmas and scarce fi nances in a 
health system that is increasingly cost-intensive. The economic dominance 
of the health care discourse together with insuffi cient communications 
between the different stakeholders in the medical fi eld and an increas-
ing social resistance to an alienated academic medicine foster the need to 
rethink medicine and its future, and reconsider its values and goals. As part 
of its long-term engagement in this process, the Swiss Academy of Medical 
Sciences entered into dialogue with researchers from the social sciences 
and humanities. Together with its sister academy—the Swiss Academy of 
Humanities and Social Sciences—it initiated a fi rst joint symposium to dis-
cuss medicine from a social science point of view. Entitled “Medicine as 
Culture: Cultural Studies of Medicine,” the resulting international confer-
ence, organized by Regula Valérie Burri, Margrit Leuthold, Viviane von 
Kaenel, and Markus Zürcher, took place in Zurich in November 2004. It 
included speakers from Europe, the United States, and Canada who repre-
sented a variety of disciplines. The papers of this conference are included in 
this collection, which discusses (bio)medicine’s current practices and offers 
a critical assessment of their social and cultural implications.

Dr. Margrit Leuthold
 Swiss Academy of Medical Sciences (SAMS)

Dr. Markus Zürcher
Swiss Academy of Humanities and Social Sciences (SAHS)
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 Introduction

Regula Valérie Burri and Joseph Dumit

While the study of “medicine and culture” has a long tradition within social 
studies and the humanities (e.g., medical anthropology, medical sociology, 
and history and philosophy of medicine), this volume examines “(bio-)med-
icine as culture” from a contemporary, science studies-based perspective. It 
refl ects the growing impact of technology in medical research and routine 
practices and their increasing intertwinedness with other life sciences like 
genomics or neurosciences.1 This perspective engages new questions regard-
ing the relation between biomedicine and its cultural context, which implies 
new dynamics between local and global worlds of knowledge, technology, 
and practice (Good 1995, 2001). The genetic assumptions of biomedicine 
reconfi gure the boundaries not only between nature and culture in the life 
sciences but also in society in general when reencoding the categories of 
health and illness, of normality and pathology. At the same time, predic-
tive diagnostic methods become more and more important. Speaking of 
“genetic risks” and “genetic responsibility” raises fundamental questions 
about cultural backgrounds of biomedical practices and its consequences 
for society and people’s identities, bringing up issues of “emergent forms of 
life” (Fischer 2003; Rose, this volume).

Our collection of essays takes up some of these questions. Following the 
practice turn in social theory (Schatzki et al. 2001; Bourdieu 1972/2002, 
1980/1992), the volume examines practices of biomedical knowledge pro-
duction and looks at the ways they reencode material cultures, epistemic 
orders, and social confi gurations—both within and outside the laboratories 
and clinics. This perspective implies that biomedical practices are situated 
in the context of the larger developments in science, medicine, and soci-
ety; many science and technology studies (STS) scholars have shown how 
biomedical knowledge production is embedded in and shaped by cultural 
contexts (e.g., Fujimura 1996; Clarke 1998). Three major and intertwined 
processes can be distinguished when looking at the transformations in 
recent health care production and provision: scientifi cation of biomedicine, 
socialization of biomedicine, and biomedicalization of society.
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2 Regula Valérie Burri and Joseph Dumit

SCIENTIFICATION OF BIOMEDICINE

Medicine has been undergoing major transformations during the last two 
decades. New scientifi c and technological advancements have been infl u-
ential in changing the ways medical knowledge is produced and applied in 
laboratories and hospitals today. Medicine has increasingly been converg-
ing with other life sciences such as molecular biology and neurosciences 
while at the same time drawing on physical, chemical, and computer sci-
ences. The molecularization of biology and medicine can be traced back to 
the beginnings of the last century (de Chadarevian & Kamminga 1998), 
but recent medical technologies and methods like biotechnology, genomics, 
bioinformatics, and imaging technology have been providing new mate-
rial tools and procedures for diagnosis and treatment. This has not only 
altered the epistemic foundations of knowledge production in medicine but 
also dramatically changed the ways in which this knowledge is produced, 
distributed, and applied. Since the 1950s, the consequences of the trans-
formation of medicine into biomedicine have involved major reconfi gura-
tions in health care—ranging from the ways illnesses are defi ned or bodies 
are seen to therapeutic interventions to hospital architecture. Peter Keating 
and Alberto Cambrosio (2003) have reconstructed how such confi gura-
tions of instruments, social actors, and medical programs—so-called bio-
medical platforms—have been transformed in this period, thus entailing a 
new alignment between the normal and the pathological. Adele Clarke and 
co-authors (Clarke, Fishman et al. 2000; Clarke, Shim et al. 2003) used 
the term biomedicalization to point to the integration of technoscientifi c 
innovations in medicine since the mid-1980s and underlined that it goes 
along with new social forms and organizational infrastructures, with new 
practices of contemporary biomedicine, and with a shift from the control 
over biomedical phenomena to transformations of them. Biomedicalization 
also shifts the focus of biomedical practices from healing to health itself 
when enhancement of bodily functions and conditions becomes the target 
of medical research and interventions.

In Differences in Medicine (1998), editors Marc Berg and Annemarie 
Mol showed that medicine is not to be considered as something homoge-
neous but consists of a multiplicity of local negotiations and contingent 
practices. Diagnostic knowledge, medical treatments, and the patients’ 
bodies, the authors analyzed, thus have to be seen as discontinuous entities 
shaped in specifi c contexts. The heterogeneity of medical knowledge and 
everyday practices has also been an object of concern within the medical 
community. Epidemiologists have criticized the lack of scientifi c substan-
tiations in daily medical practice and claimed an evidence-based medicine 
which grounds medical decision making on scientifi c principles and clini-
cal research and which leads to an increasing standardization of medical 
practice (cf. Timmermans & Berg 2003). This turn toward randomized 
clinical trials and the elaboration of clinical practice guidelines based on 
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Introduction 3

an assessment of scientifi c literature is one of the most prominent recent 
manifestations of the rationalization of medicine (Timmermans 2005). 
Decision-support techniques like protocols or expert systems have trans-
formed medical work (Berg 1997), and clinical trials research “vested in 
new bioinformatics and biostatistics continuously redefi nes both the con-
tent of health interventions (e.g., by defi ning ‘unnecessary’ treatments) and 
the scientifi c criteria of medical knowledge production by standardizing 
drug evaluation” (Timmermans 2005: 326).

The scientifi cation of biomedicine thus implies both the increasing inter-
twinedness of medicine with science and its technological innovations and 
the growing implementation of a science-based process of rationalization 
in medicine. Together, these processes reconfi gure the epistemic tools, the 
material procedures, and the social relations and infrastructures in bio-
medicine and exert a major impact on society in general.

SOCIALIZATION OF BIOMEDICINE

While the scientifi cation of biomedicine is focused on the prevalence of sci-
ence in medicine, the “socialization of biomedicine” refers to the processes 
by which society gets involved in medical knowledge production and diffu-
sion. In recent years, the public calling into question of scientifi c authority 
has challenged the relations between scientifi c experts and laypeople and 
contributed to the emergence of new modes of knowledge production (Gib-
bons et al. 1994; Nowotny et al. 2001). In medicine, these changes, along 
with patients’ better access to relevant medical information through the 
Internet (which enabled the organization of patient groups), have fostered 
the active participation of laypeople in research (see also Taussig and Ouds-
hoorn & Somers, this volume). In his study on the U.S. AIDS activists’ 
movement in the 1980s, Steven Epstein (1996) has traced the ways activists 
participated in the debates on the causes of AIDS and the search for possible 
treatments of it. He showed how in the course of the development of AIDS 
research, lay expertise gained credibility within the scientifi c community 
and played a signifi cant role in medical research when infl uencing the meth-
ods used in clinical drug trials. Vololona Rabeharisoa and Michel Callon 
(2002, 2004) studied the involvement of patients’ associations in research 
on muscular dystrophy in France. Rabeharisoa (2003) distinguished three 
different types of patient organizations’ engagement in research which each 
imply specifi c power relations between patients and professionals. In con-
trast to the classic “auxiliary model” in which the patient organizations 
mostly rely on specialists to take decisions on the research orientations, 
and the “emancipatory model” in which the organizations claim patients’ 
strong participation in decisions concerning them—and even sometimes try 
to free themselves from any expertise that does not derive from their own 
experiences—the “partnership model” found in the organization involved 
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4 Regula Valérie Burri and Joseph Dumit

in muscular dystrophy research is based on a different concept of the rela-
tion between experts and laypeople. In this model, patient organizations 
are masters of the research policy on the respective illnesses and patients 
are considered partners in their own right.

Such collaborations between scientists and patient groups are emerging 
forms of science–society interactions. They shape new ways of scientifi c 
knowledge production by integrating different actors, methods, and expe-
riences, and they also contribute to a distinctive way of thinking about the 
inclusion of women, racial and ethnic minorities, children, and the elderly 
as research subjects (Epstein, forthcoming). In biomedicine, “researchers in 
the wild” (Callon & Rabeharisoa 2003) meet with laboratory workers and 
practitioners, and they all are involved in the negotiation of what is con-
sidered as legitimate knowledge. The collective forms of research change 
social relations and institutional arrangements, and, as Callon and Rabe-
harisoa show, also coproduce patients’ identities.

BIOMEDICALIZATION OF SOCIETY

The processes described so far relate to the role of science and society in 
medicine; “biomedicalization of society” refers to the opposite process of 
the transformations of society induced by biomedicine. Since the middle of 
the last century, a growing number of aspects of life have become defi ned 
as medical problems. This expansion of medical jurisdiction has been 
described as “medicalization” (Zola 1972; Conrad 1992; Clarke, Shim et 
al. 2003; see also Beck, this volume). Through medicalization, a medical 
perspective increasingly applies to realms which have not been considered 
as medical before. Recently, the scientifi cation of medicine has dramati-
cally enforced and accelerated this process and provoked radical changes 
by reconfi guring social orders and identities. Life itself has become subject 
to new modes of intervention and governance which created a new form of 
genetic and biological citizenship (Rapp & Ginsburg 2001; Rose & Novas 
2004; Rose 2001, 2006, and this volume). Increasingly, human relations 
and decisions rely on a consciousness focused on the maintenance and 
improvement of health and human conditions. Illnesses are “invented,” 
and new “pharmaceutical” ways of thinking emerge (Young 1995; Lakoff 
2005). Health has become a moral responsibility when the management 
of illnesses and health risks is defi ned as a personal duty to be fulfi lled (cf. 
Rose and Lemke, this volume).

Statistical models of risk and probabilities as well as new genetic knowl-
edge and emerging technologies have to be incorporated and handled within 
daily life, and they become part of everyday conversations (cf. Duden &  
Samerski and Taussig, this volume). Charis Cussins (1998) has shown that 
the objectifi cation, naturalization, and bureaucratization implied in such 
confrontations with technoscience do not necessarily entail being help-
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Introduction 5

less or being a victim. Based on her fi eld research in an infertility clinic 
she demonstrates that women patients do not generally lose their agency 
when making use of new medical technologies but rather pursue agency 
and become a self by their active participation in the treatments. Rayna 
Rapp (1999) pointed to the differences in such “living by numbers” when 
examining the social impact of amniocentesis in the United States. She 
showed how women in daily life brought together the new genetics with 
their understandings of motherhood and kinship differently, depending on 
their social background.

The entangled nature of biomedical knowledge and technology in every-
day life encompasses the transformation of how the body is constructed, 
seen, and talked about. Aesthetic surgery and pharmaceutical drugs to 
enhance cognitive functions both come along with growing cultural impo-
sitions to individually shape and improve personal bodies. Studying the 
changing discourse on the immune system in the United States, Emily Mar-
tin (1994) reveals how emergent views of the body as a fl exible system 
imply concepts of a new social Darwinism by which some people are seen 
as more fl exible and adaptable than others, according to the quality of their 
immune system, and hence are considered as occupying a different rank 
in society. Such ascriptions and the formation of new social groups and 
institutions on the basis of technoscientifi c knowledge comprise the most 
prominent social reconfi gurations induced by the recent developments in 
biomedical research. New reproduction technologies, for example, have 
created new forms of family and kinship relations (e.g., Strathern 1992; 
Franklin 1997; Edwards et al. 1993/1999; Franklin & McKinnon 2001; 
Thompson 2005). Genetic testing, as another example, restructures social 
orders and individual persons when identifying individuals and groups with 
potential risks for certain illnesses (cf. Rose; Lemke; Duden & Samerski, 
this volume). Paul Rabinow (1992, 1996) formulated the concept of bio-
sociality to suggest the emergence of such new social communities around 
particular biological conditions, and to describe the shift from a socio-
biological culture which is modeled on nature to the culturalization and 
engineering of nature itself. These reconfi gurations are intertwined with a 
global industrial complex. Global biocapital and transnational economic 
markets and interests—as well as different regulatory regimes (Jasanoff 
2005)—are involved in the shaping of research orientations and the ways 
health care is produced and provided (e.g., Krimsky 2003; Franklin & 
Lock 2003; Franklin 2005; Greenslit 2005; Martin 2006; Petryna et al. 
2006; Sunder Rajan 2006; Waldby & Mitchell 2006; Rose, this volume). 
From these processes of biomedicalization that converge with other socio-
technical developments, specifi c “bioscapes” (Dumit & Burri, this volume) 
emerge that will challenge society in the future.

Our volume follows up on some of these features. It offers interdisci-
plinary perspectives on contemporary biomedicine as a cultural practice. 
The collection of essays brings together leading scholars from cultural 
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6 Regula Valérie Burri and Joseph Dumit

anthropology, sociology, history, and science studies to conduct a critical 
dialogue on the culture(s) of biomedical practice, discussing its epistemic, 
material, and social implications. The essays look at the ways new biomedi-
cal knowledge is constructed within hospitals and academic settings and 
at how this knowledge changes perceptions, material arrangements, and 
social relations not only within clinics and scientifi c communities but also 
especially once it is diffused into a broader cultural context.2 

The volume consists of three sections: part I discusses theoretical and 
disciplinary approaches to the study of biomedicine as culture, part II 
focuses on knowledge practices within research communities and clinical 
settings, and part III explores the transformations in society induced by 
this new generated knowledge.

Following this introduction, the fi rst section, “Social and cultural stud-
ies of biomedicine,” focuses on theoretical concepts and methodological 
approaches that sociology, cultural anthropology, history, and science 
studies can offer to the study of contemporary biomedicine. Stefan Beck’s 
chapter, “Medicalizing culture(s) or culturalizing medicine(s),” opens the 
volume with a discussion of the key concept of “medicalization” as an often 
used but—as Beck argues—not entirely adequate category for the anthro-
pological analysis of contemporary biomedicine. Taking a case study on 
the Bone Marrow Donor Registry in Cyprus as a starting point for refl ec-
tion, Beck shows how the implementation of biomedical knowledge is 
sensitive to the local culture and implies the adoption of medical options 
and technologies on the part of the involved subjects. The essay suggests 
understanding the diversity, heterogeneity, and complexity of biomedical 
epistemic practices and effects in their dynamic cultural contexts; looking 
at the interdependencies of the “social” and the “biological”; and analyzing 
the ways scientifi c practices, social norms, material structures, administra-
tive routines, value systems, and legal regimes are locally assembled and 
negotiated. Jakob Tanner’s essay, “Metaphors of medicine and the culture 
of healing: Historical perspectives,” offers a critical reading of historical 
understandings of biomedicine as culture. The essay elaborates on the use 
of metaphors in medicine and outlines four crucial questions of current 
historical interest in the fi eld: (1) the forms of knowledge and (bio-)power 
as they become manifest in biopolitical mechanisms; (2) the semiotics 
adopted by medical experts to integrate heterogeneous clinical indications 
and signs into a coherent framework of interpretation; (3) the cross-cul-
tural comparison of “medical systems” and therapeutic practices; and (4) 
the transformations of diagnostic classifi cations and subjective experience 
through new clinical procedures and therapeutic trajectories. Gesa Linde-
mann takes a completely different perspective. Her essay, “Medicine as 
practice and culture: The analysis of border regimes and the necessity of a 
hermeneutics of physical bodies,” suggests conceptualizing biomedicine as 
a “new border regime” that defi nes—because of its contingent classifi ca-
tions of life and death—the demarcations of what is culturally considered 
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Introduction 7

a social actor. Drawing on gestalt theory and fi eld research in intensive 
care units in Germany, Lindemann develops a methodology to analyze 
physicians’ practices and patients’ bodies in the interactional situation. 
Following the arguments in this fi rst section, social or cultural studies of 
biomedicine provide an important input to social theory in general.

The second section, “Epistemic practices and material culture(s),” 
examines how biomedical knowledge is socially and historically produced 
and renegotiated within biomedical research and clinical practice. This 
involves actors, ideas, technologies, and bodies that are constantly con-
stituted and reconfi gured during the knowledge generation processes. In 
the fi rst chapter, “The future is now: Locating biomarkers for dementia,” 
Margaret Lock focuses on scientists’ search for genetic “biomarkers” to 
predict Alzheimer’s disease. Her essay situates the “discovery” of mild cog-
nitive impairment in the early 1990s within the history of genetics, which 
is described as a shift from a conception of heredity to genetic determinism 
to a view where biological pathways are no longer understood as being 
unidirectional. In search of the causes for prodromal dementia, research-
ers concentrate on the detection of “biomarkers” which are thought of as 
the core, or essence, of Alzheimer’s disease and as being—besides age—a 
major risk factor. This view, the essay argues, is a regression on individual-
ized thinking about dementia causality and neglects other causes such as 
environmental effects. The essay reviews the practices to detect biomarkers 
aimed at establishing clear boundaries for prodromal dementia by critically 
exploring some of the effects of informing individuals about genetic test 
results. Annemarie Mol and John Law’s essay, “Embodied action, enacted 
bodies: The example of hypoglycaemia,” looks at material and epistemic 
practices by theorizing how the patient’s body is constituted and enacted 
when handling and living with diabetes. Including text materials, inter-
views and ethnographic fi eld observations made in medical clinics in the 
Netherlands, and arguing from a philosophical and science studies point of 
view, the essay asks how the body is known and enacted in current medi-
cal practices. Not understanding hypoglycaemia as hidden in the body or 
beneath the skin but as enacted by the acting body, the essay points to the 
coeval processes by which the body is being performed or done. It argues 
that by practices of measuring, watching, intervening, feeling, counteract-
ing, and avoiding, the hypoglycemic body is both acting and being enacted 
at the same time. Regula Valérie Burri’s contribution analyzes the “Socio-
technical anatomy” that underlies the process of the production of visual 
medical knowledge in biomedical practice. The essay explores the inter-
play of technological apparatuses, institutional and spatial arrangements, 
physicians, bodies, diagnostic interpretations, and implicit knowledge in 
the process of image production. Drawing on multisited ethnographic fi eld 
research in several Magnetic Resonance Imaging Units in Switzerland, 
Germany, and the United States, the essay shows how the material cultures 
and epistemic practices in the process of image fabrication all contribute to 
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8 Regula Valérie Burri and Joseph Dumit

a (re-)constitution of “instrumental bodies”—bodies that are prepared and 
made instrumental in order to enable the production of a medical image. 
Cornelius Schubert’s essay, “Risk and safety in the operating theater: An 
ethnographic study of sociotechnical practices,” undertakes a study of anes-
thetic practices, focusing on safety and cooperation in surgical operating 
rooms. Based on video observations and fi eldwork in several German and 
Australian hospitals and drawing from technology and workplace studies, 
the essay analyzes the practices of anesthetists displayed in local situations. 
It identifi es the specifi c elements constituting local patterns of cooperation 
by examining the daily activities and work routines directed to patients’ 
safety, thus offering a model to analyze these safety-relevant practices.

The third section, “Biomedical knowledge in context,” considers the 
reconfi gurations induced by recent biomedical research in society in general. 
It looks at how cultural perceptions, people’s identities and agency, social 
relations and institutions, as well as technical equipments are transformed 
by new medical discourses and methods. Nikolas Rose’s chapter, “Genomic 
susceptibility as an emergent form of life? Genetic testing, identity, and 
the remit of medicine,” opens the section with a discussion on potential 
social consequences of the increasing ability of genetic testing to identify 
susceptibilities to disease prior to the appearance of symptoms. It explores 
how these developments are contributing to an “emergent form of life” 
which takes shape in the new sets of relations between biomedical research 
and private corporations that aim at extracting value from the very vital 
character of human life itself. This search for “biovalue,” the essay argues, 
not only shapes diagnostic categories—when their expansion goes hand in 
hand with the development and selling of pharmaceuticals—but also leads 
to the rise of a new style of thought that extends the power of biomedi-
cine to the management of life itself by imposing on susceptible individuals 
the obligation to actively handle the illnesses they might get in the future. 
Thomas Lemke’s essay, “Susceptible individuals and risky rights: Dimen-
sions of genetic responsibility,” follows up on this topic. Drawing on legal 
cases from the United States, it points to the emergence of a discourse of 
“genetic responsibility” which is currently shaping judicial decisions. The 
essay shows how this discourse is concerned with reproductive decisions 
to prevent diseases and with the obligation both to communicate genetic 
information to family members “at risk” and to control one’s own potential 
diseases by informed choices of lifestyle options. New genetic knowledge, 
the essay argues, thus engenders new modes of responsible agency and is 
made into a central point of reference to expand moral duties. Barbara 
Duden and Silja Samerski’s contribution, “‘Pop genes’: An investigation of 
‘the gene’ in popular parlance,” examines the popular understanding and 
daily usage of new genetic knowledge and language. Based on fi eldwork in 
a small German village and in genetic counseling sessions, it explores the 
adoption of the notions “gene” and “genetics” in everyday conversations 
and in talks between experts and laypeople. The essay points to the power 
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of these words, which merge the most intimate aspects of a person—the 
soma—with statistical probabilities and risks. It argues that the symbolic 
meanings and fallouts of popular gene talk imply the potency of irrevers-
ibly transforming the individual subject.

The fi nal two essays address how laypeople react to new biomedical 
knowledge, either rejecting it or acquiring and adopting it as a form of 
empowerment. The essays show how biomedical knowledge is used by 
patients, self-help groups, and people’s organizations in order to build alli-
ances and foster political action aimed at improving their health situation. 
Karen-Sue Taussig’s essay, “Genetics and its publics: Crafting genetic liter-
acy and identity in the early twenty-fi rst century,” looks at several education 
efforts to inform laypeople on genetic knowledge. By such education, the 
essay assumes, scientists hope to gain access to the material means—DNA, 
blood and tissue samples, family histories, and medical records—that are 
needed for the development of genomic medicine. By drawing on examples 
like a couple who started to build up a huge database on an inherited skin 
degeneration in the United States and now controls important research 
materials, or an Indigenous People’s Council that declined to make avail-
able genetic resources, the essay points to the different uses of new biomed-
ical knowledge and sketches some of the diverse social practices by which 
individuals are confi gured into biosocial citizens. Nelly Oudshoorn and 
André Somers’s chapter, “Constructing the digital patient: Patient organi-
zations and the development of health websites,” fi nally asks in what way 
laypeople’s agency is shaped by the specifi c construction and use of patient 
organizations’ Internet websites. Based on a case study in the Netherlands, 
the essay demonstrates a variety of ways—from democratic to paternalis-
tic—to design and manage such websites, and discusses the implications 
for patients’ empowerment. By examining three different patient organiza-
tions, the essay shows how their health websites contribute to a redefi nition 
of the patient from a passive actor toward one who is an active participant 
in his or her care.

In an epilogue, Joseph Dumit and Regula Valérie Burri offer a reading of 
the essays assembled in this volume in the context of emergent “bioscapes.” 
They show how the convergence of biomedical innovations, information 
technologies, industrialized life sciences, and corporate clinical trials create 
terrains that are characterized by indetermination, standardization, post-
medical demands, partial evidence, and logics of obligation.
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 1. In contrast to our volume, Deborah Lupton’s (1994) Medicine as Culture takes 
approaches from medical sociology, sociology of health and illness, medical 
anthropology, and cultural studies to examine the sociocultural dimensions 
of medicine in Western society, and is thus—like many important works in 
medical anthropology (e.g., Good 1994; Kleinman 1997)—concerned with 
what we here call medicine and culture. Our volume draws from Margaret 
Lock and Deborah Gordon’s (1988) Biomedicine examined, which was one 
of the fi rst collections with a focus on the production and the cultural impli-
cations of biomedical knowledge.

 2. Other collections of essays or monographs that discuss recent advances in 
biomedicine and apply a science studies perspective focus on the life sci-
ences in general (e.g., Franklin & Lock 2003; Gaudillière & Rheinberger 
2004; M’Charek 2005), on genetics exclusively (Fortun & Mendelsohn 1999; 
Goodman et al. 2003; Kerr 2004; Bunton & Petersen 2005), on medical tech-
nologies (Lock, Young et al. 2000; Lauritzen & Hyden 2006) and the risks 
of medical innovation (Schlich & Troehler 2006), on human organs (Hogle 
1999; Lock 2002), or on selected diseases or procedures (e.g., pharmacoge-
nomics: Hedgecoe 2004; immunophenotyping: Keating & Cambrosio 2003; 
Huntington’s disease: Konrad 2005; cancer therapy: Löwy 1997; medical 
imaging: Dumit 2004; or reproductive technologies: Davis-Floyd & Dumit 
1998; Rapp 1999; Becker 2000; Inhorn & van Balen 2002; Thompson 2005; 
Franklin & Roberts 2006). Several works in medical anthropology integrate 
a variety of approaches but do not primarily employ a science studies perspec-
tive (e.g., Sargent & Johnson 1996; Nichter & Lock 2002; Scheper-Hughes & 
Wacquant 2003). Other collections do apply such a perspective but because 
of their publication date were not able to integrate recent advances in bio-
medicine (Lock & Gordon 1988; Lachmund & Stollberg 1992; Berg & Mol 
1998).
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1 Medicalizing culture(s) or 
culturalizing medicine(s)

Stefan Beck

In December 2003, the Cyprus Bone Marrow Donor Registry—funded by 
a charity, the Karaiskakio Foundation—arranged a celebratory meeting of 
Cypriot donors and recipients of bone marrow grafts. A few days before 
Christmas, the invited persons, adults with their spouses and children 
accompanied by their parents, convened in a reception room of a big hotel 
in the capital, Nicosia. Two long tables were set—one labeled “donors,” 
the other “recipients.” As people trickled in, a father of a 10-year-old child 
who had successfully received a bone marrow graft in the beginning of the 
year excitedly approached the director of the registry and asked him who 
his son’s benefactor was. However, the director, Pavlos Costeas, replied 
only, “At this table,” indicating the “donors’ desk” where already 10 people 
were sitting. Irritated, the father again asked who exactly the donor of the 
graft was that saved his son from dying of leukemia. Costeas repeated that 
this person was sitting at the “donors’ desk” but fi rmly declared that he 
would not point him out. He explained that all donors present were united 
in the struggle to save the lives of leukemia sufferers. His rationale behind 
this policy is straightforward: Since only a fraction of all grafts provided by 
donors will actually be transplanted successfully, only some donors would 
be able to celebrate that they in fact had saved a life. What matters for 
Costeas, then, is the willingness to give and not the actual success of a 
transplantation; accordingly, the yearly celebration focuses on giving, not 
on saving.

In the present article, I will use the ethnographical account of this event 
(Badiou 2005: 173–83) as a focus to organize my argument.1 The example 
I have chosen is somewhat distant from medical practices in the narrow 
sense; however, it will allow me to hint at some of the benefi ts and some 
of the problems that might occur when medicine is made into an object 
of anthropological scrutiny while using culture as a conceptual lens. This 
argument will be embedded in a rather sketchy critique of the specifi c disci-
plinary confi gurations in German-speaking countries, namely, the rich and 
highly problematic traditions of different anthropologies, a constellation 
most infl uential in defi ning disciplinary proximities and distances, research 
policies, and thought styles. It is argued that these intellectual traditions 
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are not especially conducive for a research agenda that aims at analyz-
ing recent biotechnological developments; therefore, some suggestions for 
amendments and disciplinary borrowings are made. It is claimed that a 
much broader account of medicine’s direct and indirect effects on shaping 
professional as well as vernacular episteme and practices is vital. And it is 
suggested that medicine should take on the challenge to refl exively copro-
duce a vocabulary that allows others to come to terms, both socially and 
culturally, with its in(ter)ventions. Of course, this would necessitate a sus-
tained collaboration with the social sciences and the humanities that sur-
passes fashionable interdisciplinary conversations and enters into a mode 
of in(ter)vention that coproduces instruments for cultural refl exivity.

MICRO EVENT: THE CREATION OF DIFFERENCE

New conceptual instruments for understanding novel entities, facts, and 
relationships brought into being through the application of biomedical 
technologies—of course—are not only wanted in the domain of transplan-
tation medicine, though the obvious challenges for body images and the 
many social ambivalences immanent in donor–receiver relations provide 
a testing ground for the problem at hand. The guiding motivation of the 
director of the Cyprus Bone Marrow Donor Registry at these celebratory 
meetings is to protect the donors. As he told me, he had learned his lesson 
the hard way: Some years ago, he had to ask a donor to provide for a graft 
a second time because the fi rst transplant had been rejected by the immune 
system of the receiver. The donor experienced this query as a devastating 
revelation. As he told Costeas, after having given the graft, he had lived for 
months in the elated conviction of having saved a life—an act, as he saw it, 
that had fundamentally changed his life. “But by asking me to give again,” 
he said, “you have robbed me of my new identity and you have cast doubt 
on whether it will make sense to provide bone marrow again.”

His experiences with the powerful effect of transformed self-percep-
tions of donors who “gave life” motivated Costeas to implement a policy 
of strict nondisclosure and anonymity in order to secure for all donors the 
conviction that they had contributed in a collective effort to save a life. As 
a result of this policy donors are removed from the registry to avoid a situ-
ation where they are asked to donate a second time. That this rule of strict, 
mutual anonymity between donors and recipients provides the framework 
for the intimate coming-together of donors and recipients in the Nicosia 
hotel a few days before Christmas might seem odd at fi rst. It may appear 
particularly exotic if you compare this event to conventional practices in, 
for example, the United States, where meetings between donors and recipi-
ents are highly publicized, show-like happenings. There, survivors and 
their donors are meeting on the stages of big convention halls, falling into 
each other’s arms under the applause of kin, friends, and a large audi-
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ence. These events dramatize individual generosity that successfully has 
responded to individual suffering, followed by individual salvation of the 
sick, and resulting in individual pride on the part of the donor: a congre-
gation of like-minded individuals is demonstrated. In contrast, the ritual 
developed by the Cyprus Bone Marrow Donor Registry celebrates donors 
as anonymous constituents of a collectivity. Salvation here is depersonal-
ized, and altruism is collectivized.

It is noteworthy that Costeas shaped his policy in explicit contrast to the 
“American model” depicted before, a practice he had experienced during his 
education and work in an east coast university hospital. The creation of this 
highly ambivalent and even contradictory anonymous intimacy of the meet-
ings has two purposes: fi rst, to protect the donors from grief, namely, the 
realization that the recipient of the provided graft had died. However, what 
might even be more important in a small island society of merely 600,000 
persons, where everybody is only some handshakes away from everybody 
else, is to reduce possible feelings of dependency or superiority between 
donors and recipients, a pressing problem, as will be demonstrated below.

A promising approach to investigate the implied problematics in the 
event might be to look at it by analyzing instances of social control at work 
on the micro level of interactions. And indeed, most anthropological stud-
ies in German-speaking countries, analyzing similar situations, are focus-
ing on phenomena of domination and the transformation of “vernacular” 
practices working with the concept of medicalization. However, I suggest 
that this perspective—while affording a powerful tool—might not be the 
ideal candidate to analyze the heterogeneity of processes observable in this 
situation. Let me briefl y explain why.

MEDICINE AS AGENT OF SOCIAL CONTROL: 
MEDICALIZATION AND ITS DISCONTENTS

Generally, medicalization signifi es a process in which a medical frame 
or defi nition is applied to understand or manage a problem. Well-known 
examples are the emergence of professional groups such as physicians in 
the eighteenth century, the founding of medical institutions such as birth-
houses in which poor women had to give birth under medically controlled 
conditions, or much more recently the emergence of new syndromes like 
attention defi cit disorder that de fi ne a complex behavioral phenomenon as 
being caused by neurological states. Specifi cally, medicalization describes 
a process of social control in which phenomena, formerly understood to be 
nonmedical or nonproblematical, “become defi ned and treated as medical 
problems, usually in terms of illnesses or disorders” (Conrad 1992: 209). 
Early studies in medicalization processes in the late 1960s and early 1970s 
took their inspiration in part from Talcott Parsons (1951), who was “prob-
ably the fi rst to conceptualize medicine as an institution of social control” 
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(Conrad 1992: 210). More often than not, medicalization is understood to 
be a linear pro cess unfolding in modernity parallel and in part linked to 
secularization. To quote a famous defi nition from the early 1980s, it is a 
“process whereby more and more of everyday life has come under me dical 
dominion, infl uence and supervision” (Zola 1983: 295). As such, medical-
ization is con ceptualized as part of the disenchantment that is emblematic 
for modernization.

These processes can be observed on at least three levels: (1) on a con-
ceptual level, for example, when a medical model is used to “order” or 
defi ne a problem at hand; (2) on an institutional level, for example, when 
an organization or a political actor adopts a medical approach to treat a 
particular problem; (3) and, fi nally, on an interactional level “as part of the 
doctor-patient interaction” (Conrad 1992: 211).

Medicalization, understood from this perspective, is a multilevel con-
trolling process (Nader 1997) that tends to unseat vernacular notions of 
health and disease and that substitutes popular customs in the domain of 
healing and curing with scientifi cally informed, therapeutic practi ces. In 
German-speaking cultural anthropology, this understanding of scientifi c 
medicine dominated discussions until recently. Of course, there are marked 
differences between two varieties of anthropological practice that emerged 
in German-speaking countries in the nineteenth century. It suffi ces to say 
that there is an institutionalized division between Volkskunde (folk lore: 
the ethnology and anthropology of European cultures), on the one hand, 
and Völkerkunde (devoted to the anthropological study of non-European 
cultures), on the other. However, for the purpose of my argument, I can 
ignore most of the implications of this split here (Hauschild 1983). What 
is more important in the context of this line of reasoning is that both dis-
ciplines are still biased by the legacy of exotistic approaches to culture. As 
Beatrix Pfl eiderer remarked in a review of ethnological and anthropologi-
cal work in the domain of medicine, the disciplinary perspective was intri-
cately shaped by studying “exotic,” small-scale, nonindustrialized societies 
(Pfl eiderer 1993: 365). Similarly, Volks kunde invested much of its energy 
in describing and recovering the exotic, the vernacular, and the suppressed 
in the margins of industrialized societies, to be found either in the distant 
past or in “distant” social strata, far removed from mainstream social life. 
While Völkerkunde specialized in describing Ethnomedizin (ethnomedi-
cine), Volkskunde focused by and large on Volksmedizin (folk healing and 
traditional medicine under a well-defi ned historical perspective), analyzing 
those beliefs, concepts, and practices regarding disease and healing that 
were as far removed from scientifi c medicine as possible.

However, the 1970s and early 1980s saw a growing critique of these 
rather descriptive approaches that both tended to construct their objects 
of inquiry as bounded, essentialized entities, purged from infl uences of 
modernity. At the same time, German-speaking anthropologists gradually 
followed the international trend in their discipline to turn their professional 
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attention on industrialized societies. One of the consequences of these cri-
tiques was a major reorientation of research programs in the 1980s. As 
Eberhard Wolff analyzed in a review of studies in cultural anthropol-
ogy—that is, Völkerkunde and Volkskunde—this development brought 
about a growing interest in those problems, tensions, and confl icts that are 
produced by the clash of professional, scientifi c views on illness with the 
diversity of lay practices in the domain of health and suffering (Wolff 2001, 
1998). For both Volkskunde as well as Völkerkunde, the concept of medi-
calization and the perspective of social control provided a compact and 
robust toolbox to analyze and critique historical as well as present develop-
ments in the domain of medicine. However, there are several problems with 
this concept—I will focus on two of them.

The fi rst problem is that situations like those which I described at the 
beginning of this essay can only inadequately be analyzed using the model 
of medicalization. As, for example, Margaret Lock and Patricia Kaufert 
argue (1998), the main weakness of this concept is that it highlights the 
control and tends to render the contribution or the resistance of the con-
trolled invisible. In this case, the Cyprus Bone Marrow Donor registry sets 
up meetings of donors and recipients that attempt to create an intimate 
anonymity between participants. The way they manage these meetings 
makes it evident that the organizers intend to defi ne and control the social 
bond connecting the participants and the strong emotions that go with 
it—the pride and the elation of donors as well as the gratefulness and the 
joy of recipients. However, they are again and again beseeched by donors 
and recipients alike to disclose the identity of their respective counterparts. 
In this case, the object of social control as it is exercised by the registry is 
in itself a direct result of an adoption of medical options and technologies 
on the part of the participants.

This is to say that to become a donor or a recipient of a bone marrow 
graft is not simply to turn into an object of medical regimes. Instead, it 
means that donors and recipients of grafts are becoming enrolled in medi-
cal practices that afford a new subjectivity; for example, that of a proud 
bone marrow donor. These are practices that afford a new conception of 
one’s own body—after all, live cells of the donor are living in the body of a 
fellow human—and practices that afford the competence to come to terms 
with novel technogenic kinship relations. The biomedical apparatus set in 
motion by the Cyprus Bone Marrow Donor Registry forms attitudes and 
self-confi dence, delimits emotions, and commends self-restraint to produce 
histocompatible selves—an emergent, new form of life.

At the same time, these histocompatible selves draw on specifi cally 
Cypriot conceptions of community, solidarity, and altruism that make 
the Cypriot Bone Marrow Donor Registry one of the most successful 
biobanks worldwide: The Cyprus Registry is the fi fth largest in Europe 
and the eleventh largest in the world. With more than 100,000 potential 
donors, it comprises more than 15 percent of the island population, com-
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pared to other registries in industrialized countries that comprise less than 
2 percent of the population. Clearly, the success of the registry as well as 
the production of new forms of life that emerge in the epistemic space of 
histocompatibility (Müller-Wille & Rheinberger 2004), a space created by 
the amalgamation of biomedicine and cultural orienta tions, is only in part 
illuminated by the rather linear concept of medicalization, understood as 
a powerful form of social control. More refi ned models are called for that 
take into conside ration the fact that controlling processes not only are his-
torically and culturally contingent or necessa rily unstable but also create 
new possibilities for disruption and the investment of meaning from below 
(Abel & Browner 1998).

However, there is a second, related set of possible problems created by 
the dominant cultura listic legacy in most German-language studies of med-
ical issues. The tendency to take for granted a dichotomy between science 
and culture, on the one hand, supports simple models of medicalization. 
On the other hand, the appreciation of cultural pluralism creates the linger-
ing relativism of medical pluralism.

MEDICINE AS CULTURE: ETHNOMEDICINES. 
HOWEVER, DOES SCIENCE HAVE CULTURE TOO?

Both problems are implied in the title of this essay. While the fi rst plural—
the cultures in “Medicalizing Culture(s) or Culturalizing Medicine(s)”—
seems unproblematic, the second plural—the medicines—is somewhat 
precarious: If medicine is taken to refer to a scientifi c set of objectifying 
practices and facts, there is not much room for a colorful plurality. How-
ever, if the term medicine is not reserved for the Western-style medical 
system but instead conceived of in a very broad sense as organized health 
practices providing therapeutic choices for suffering individuals, then med-
icine “is so widespread around the globe that it is surely a universal in 
human organizations” (Kleinman 1995: 21). This assumed universality is 
refl ected also in the term ethnomedicine that was coined in the tradition 
of the culture–science dichotomy to signify all “those beliefs and practices 
relating to disease which are the products of indigenous cultural develop-
ment and are not derived from the conceptual framework of modern medi-
cine” (Rubel & Hass 1996: 116). Understood in this broad sense, the plural 
“medicines” then appears largely unproblematic: It demarcates a research 
fi eld that gives prominence to the conceptualizations of illness, its causes 
and cures, as well as the relationship between concepts of disease and cos-
mology in a specifi c group or society.

The pluralization of medicine here is highly compatible with the appreci-
ation of cultural diversity past and present in mainstream social science in 
the late twentieth century. Medicines, as they are presented from this van-
tage point, are seen to pursue the identical aim—healing—since the begin-
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ning of time (Stengers 2000: 23). This identical aim, however, is pursued by 
highly diverse means and is accompanied by highly diverse understandings 
of disease. The main goal of a medical anthropology conceptualized along 
these lines would be to describe and understand this complexity and diver-
sity in its dynamic cultural and social contexts.

Such studies have been particularly helpful in elucidating problems 
encountered in medical service provision for immigrant populations or in 
the implementation of development pro grams in non-Western countries. 
Anthropologists, for example, identifi ed beliefs held by immigrant patients 
as a reason for noncompliance with medical advice. Anthropologists’ contri-
bution in this context has been to acknowledge alternative rationalities and 
practices. As a consequence, however, Western biomedicine also increas-
ingly was analyzed along the lines of this model as just another cultural 
belief system and set of practices. But is it adequate to conceptualize bio-
medicine as the “ethnomedicine in which medical physicians are trained” 
(Rubel & Hass 1996: 116)?

Obviously, there is a conventional way to respond to this question: From 
the perspective of twentieth-century science, this view is completely unac-
ceptable. Here, the concept of medical pluralism seems naïve in evoking 
either a dangerous relativism or even a belittling of charlatanism. This 
plural, then, is highly problematic, mainly because proper, scientifi c medi-
cine—from the perspective of the sciences—is not like any other form of 
organized health practices. Instead, only those forms of health practices 
qualify as medicine that successfully pass the test of organized skepticism 
that science provides. Modern, scientifi c medicine, it follows, is a singu-
larity produced—inter alia—by a long history of discriminating between 
quacks and physicians. As the historian of science Isabelle Stengers remarks, 
what allows the specifi c form of medicine called Western medicine or bio-
medicine “to lay claim to the title of science is not this or that medical 
innovation, but rather the way it diagnosed the power of the charlatan and 
explained the reasons to disqualify his power” (Stengers 2000: 24).

Scientifi c medicine, in this view, begins with the claim that not all cures 
are equally valid and effective and that not all medicines are equivalent. 
And scientifi c medicine proceeds by developing rigorous methods to dif-
ferentiate between nonreproducible cures that depend on persons and cir-
cumstances, on the one hand, and, on the other hand cures, produced by 
verifi ed procedures, that is, interventions that are statistically effi cacious 
for everybody independent of local and personal contexts. And fi nally this 
Idealtypus of scientifi c medicine succeeds by re fi ning and applying a mate-
rialistic understanding of human nature as physical to an ever-increasing 
number of behaviors and natural processes.

To analyze medicine as suggested here, namely, by analyzing its epis-
temic practices and regimes of truth, opens up an alternative to treating 
biomedicine as just another ethnomedicine. Instead, culturalizing medicine 
means to subject to cultural analysis the very epistemic practices that are 
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shaping nosologies and etiologies, treatments and compliance, and patients 
and experts, no matter whether the medicine at hand is vernacular or sci-
entifi c. And, of course, to inquire into the epistemic practices of medicine 
reveals without diffi culty that the discrimination of scientifi c and “other” 
healing practices is hardly as clear-cut as the standard model of an ideal sci-
entifi c medicine is implying. For example, the privileged instrument that is 
used to evaluate and assess interventions based on a scientifi c understand-
ing of pathogenesis, the placebo test, creates a specifi c side effect: The test 
transforms a valuable feature of the living body, namely, to be responsive 
to hypnotizers, charlatans, and other nonreproducible, unexplainable indi-
vidual processes, into a bad reason for recovery.

As the philosopher of science Isabelle Stengers puts it,

When scientifi c medicine asks the public to share its values, it is asking 
the public to resist the temptation to be cured for “bad reasons.”… But 
why would ill people, who are interested only in their own cure, accept 
this distinction? (Stengers 2000: 24)

To safeguard this very distinction between good and bad reasons for 
recovery is what medicine is obsessed with: Precisely for the reason that it has 
to legitimate and defend its own position, it has to enlighten the public and 
fi ght against ethno medical superstitions as well as detrimental attitudes.

The meetings organized by the Cyprus Bone Marrow Donor Registry 
are a case in point, where this commitment of biomedicine generates a 
comprehensive, paternalistic (in the best sense of the word) attitude toward 
their protégés. A culturalistic perspective might well correct the standard 
reproach that the biomedical system is inevitably characterized by a mate-
rialistic reductionism and decontextualism. Instead, as the meetings make 
clear, the offi cials of the registry see it as their obligation to educate actual 
and potential donors and recipients. In addition, they try to facilitate a 
congruous code of conduct and help to produce a histocom patible subjec-
tivity. An analysis of these meetings, then, not only allows inquiries into 
em bedding practices, the implementation of cosmopolitan biomedicine in 
a manner that is somehow sensitive to local culture. For anthropology, 
to take this analytic stance means to be concerned with medicine in cul-
ture. In addition, a culturalization of medicine also allows one to analyze 
medicine as culture. Under this perspective, orientations and practices of 
scientists and physicians are becoming visible as cultural. Consequently, 
scientists—for example—emerge as “moral entrepreneurs” who are deeply 
involved in cultural transformations.

However, analyzing medicine as culture also opens up a fresh perspective 
on knowledge practices and epistemic features in biomedicine, namely, the 
construction and fashioning of knowledge objects within science (Jordanova 
1995; Amarasingham Rhodes 1996) or on the arrangements and mecha-
nisms in biomedicine that shape what is known and how it is known (Toul-
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min 1976). In the following section, I will very briefl y mention some recent 
approaches that analyze science and medicine under this perspective.

CULTURE(S) OF MEDICINE: EPISTEMIC CULTURE(S)

Arguably the two most infl uential studies for German-speaking social 
science that analyzed science as culture are Bruno Latour’s Laboratory 
Life (Latour & Woolgar 1986) and Karin Knorr Cetina’s The Manufac-
ture of Knowledge (1981). Both studies, the fi rst anthropological and the 
second sociological in their respective disciplinary backgrounds, used the 
theoretical framework as well as the metho dological toolkit provided by 
cultural anthropology extensively to analyze the day-to-day practices and 
the minutiae of producing knowledge in laboratories. On the basis of long-
term participant observation in molecular biology labs, both studies put 
forward that the groundwork of scientifi c creativity and originality was to 
be found in the seemingly boring and completely unspectacular routines 
of manipulating experimental settings. Instead of cognition, both studies 
proposed to focus on epistemic practices, and instead of analyzing indi-
vidual acts of perception, both recommended analyzing social interactions 
and the collaborative fabrication of facts. From this perspective, science is 
characterized by practical, embodied thinking and problem solving, hardly 
distinct from everyday practices. Scientifi c facts, far from being pure men-
tal objects, are interactively produced as results of material, experimental 
practices, biased observations, and contingent interpretations, based on 
established styles of thought. Social, technical, as well as cognitive norms 
are held as equally constitutive for science as the material and social envi-
ronments scientists work in.

To study the machineries of knowledge construction and the epistemic 
cultures of science using this broad, culturalistic perspective reveals the 
fragmentation of contemporary medicine (Knorr Cetina 1999: 3) in exhib-
iting different architectures and empirical approaches in diverse specializa-
tions of medicine and the particular constructions of the referent in their 
respective epistemic settings. In other words, revealing the diversity of epis-
temic cultures disunifi es medicine, opening up a comparative perspective 
that permits one to analyze practices in different medical systems. This dif-
ferentiating perspective provides two immediate benefi ts: on the one hand, 
it directs attention to the interactions of medicines—in the plural—with 
diverse vernacular cultures—also in the plural. While science studies in 
the broad sense—that is history, sociology, and philosophy of science—
concentrate on investi gating scientifi c epistemic practices, cultural anthro-
pologists studying science and medicine are encouraged by the traditions 
of their discipline to extend the scope of their studies also to the effects 
that scientifi c epistemic practices have on everyday cultures. On the other 
hand, this comparative perspective also functions as an antidote against 
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the essentializing tendencies of many studies in German-speaking anthro-
pology that used to treat biomedicine as a homogeneous entity.

MEDICINE’S CULTURAL PRODUCTIONS: NEW SOCIAL 
FORMS, EMERGENT SPHERES OF TRANSACTION

In the fi nal section of this essay, attention shifts to the views of donors and 
receivers of bone marrow grafts and how they perceive the relations that are 
instigated by bone marrow transplantation. As already indicated, all receiv-
ers and life donors of organs and tissues share a like problem: How can 
the peculiar relationship between benefi ciary and benefactor of a success-
ful transplantation be conceptualized socially, culturally, and emotionally, 
and what are the social “models” participants can draw on to understand 
and tame this kind of odd intimate link to a person they do not know? I 
suggest that these donor–receiver relations represent a new type of bioso-
cial relationship that is characterized by an anonymous intimacy and an 
intense entanglement with strangers that—due to its dependency on scien-
tifi c knowledge—not only incorporates many ambivalences and uncertain-
ties (Luhmann 1995) but also has the potential of disrupting other, more 
conventional social ties. However, this relationship also has the potential to 
engender new visions of the social, new visions of the self, and new visions 
of the biological afforded by this strange intimacy with strangers.

All Cypriot donors who took part in my research struggled how best 
to typify the exclusive relation that they—as they strongly felt—had cre-
ated through the act of bone marrow donation to an unknown person. 
All of them thought about this person regularly, at least several times a 
week, and they were intensely concerned about the health of the patients. 
For most of them, donation was not the unproblematic closure of an often 
quite spontaneous decision to register, but it started a spiritual as well as 
a bodily entanglement that suddenly framed their life in an unexpected 
and profound way. The triviality of the medical procedure, the sampling 
of the graft—which requires a stimulation with a growth factor for four 
days, in some cases triggering mild, infl uenza-like symptoms, followed by a 
four-hour-long transfusion—is in stark disproportion to the felt social and 
spiritual effects. This sentiment is shared also by bone marrow recipients, 
who—while still perplexed that transplantation in the case of bone marrow 
transfer only means getting an injection with a “serum,” a liquid contain-
ing stem cells that in the days after transplantation will drift into the bones 
and start producing blood cells—were very much aware of spiritual effects 
and rather unspecifi ed social debts.

While the procedure of transplantation in the case of bone marrow seems 
trivial, it creates intimacies that are variously likened to “friendship,” spiri-
tual “kinship,” or fi rst-degree kinship. As a middle-aged businessman who 
gave bone marrow one year ago described his Other,
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I feel that he is a piece/part of myself.… I see him as one of my most 
intimate persons. Now—if he is like my son or my brother—you can-
not tell what makes the difference. You feel for all your family mem-
bers in the same way.

For him, the relationship is even more intense—it is one of creation. As 
he told me,

When I visited a monastery [some time after my donation], a nun told 
me, “His father gave him one life, you gave him a second one.” I know 
that if there is not a matching donor, these patients cannot survive. I 
feel that I gave him life; it is something big what he got from me.

Similarly, a 45-year-old donor, feeling that she assisted her recipient to 
get “reborn,” sees her Other as “a son.” In contrast, a female donor in her 
late twenties is convinced that it would be improper to say that she had 
given life to the other person, but she is nevertheless convinced that the 
graft she gave “involved [her] whole physical life and [the] spiritual [as 
well].” Similarly, another recipient in her late teens would rather prefer to 
relate to her donor as a godparent, for many in Cyprus a still important, 
sacred form of spiritual relationship.

Here, as in all other conversations, the feeling of intimacy was clearly 
related not only to shared substance but also to the social form of donation 
and the supposed motifs of the donor: The grafts were given voluntarily 
and altruistically, meaning that no direct and explicit expectation to recip-
rocate was attached to them. Marilyn Strathern (1997: 300) has empha-
sized that according to Euro-American ideologies, or cosmologies (Sahlins 
1996), the free will of all actors as well as the absence of self-interest are 
essential conditions of all intimate relationships, especially kinship rela-
tions. What has to be added, alas, is that according to these Euro-American 
concepts, intimacies also necessitate sustainable, mutual emotions (Swidler 
2001; Zelizer 2005). What is at stake here becomes obvious in the state-
ment of a young female donor: “I want to know how the [recipient] expe-
rienced it: How did he feel when he found out that there was a match, how 
he felt after the operation, and how he feels now?” Mutual emotional trans-
parency as well as the ability to see and feel the presence and the bodily 
reactions of the Other are crucial for all respondents in order to “make the 
relation real”—as one female donor formulated: “To give him a warm hug. 
This is important because it makes [the relation] a whole. I will not live in 
a dream…when I see him, it is a reality.”

However, due to the rules of anonymity, this strongly felt intensity of 
the “silent link” to the Other is frustratingly one-sided; the felt emotional 
connection is in marked contrast to the actual absence of any contact that 
would deserve the term social. All respondents felt very frustrated about 
this virtuality that they found diffi cult to cope with. In a way, they felt 
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uncomfortable about their unshared emotions and felt embarrassed by 
their unreciprocated affections. As one young recipient expressed her grief 
about this enforced emotional solipsism,

I have not met my donor yet and I have asked to meet him many times, 
I have cried for it, and [the physicians] don’t tell me. I would like to 
meet him/her because I see him/her as part of my family. He/she is 
more than family.

All donors and most of the recipients were eagerly waiting for a sign of 
life of their Others, and they complained massively about the rules of strict 
anonymity that prevented them from meeting him or her. However, this 
anonymity was in most cases only an anonymity in principle: Somehow, 
all donors had gathered at least some intelligence about their recipients; for 
example, they had managed a glimpse into the papers during their trans-
fusion, they knew about their receiver’s nationality because they had suc-
cessfully tricked their physicians into leaking information, or they used 
forensic imagination to extract information from the “thank-you cards” 
healed patients had fi nally sent after a year or two.

However, any accidental actualization of this virtual connection is likely 
to cause anxieties and deeply felt insecurities: In one exceptional case, the 
Cypriot recipient complained that the

parents of my donor happen to know that I was the recipient and this 
bothers me. While I would like to forget about it, they constantly 
remind me of what happened. I don’t know how they found out. But 
when I asked they told me, “You live in Cyprus.” I think that this 
should not [happen].

In fact, the director of Karaiskakio Foundation takes every precaution 
so that what Pierre Bourdieu appropriately called “legitimate domination” 
will be avoided. According to Bourdieu, in acts of charity, where “the pos-
sibility for an equivalent in return [is excluded],” there will be the likely 
effect that with “the very hope of an active reciprocity” also “the condition 
of possibility of genuine autonomy” is undermined. Here, the danger is 
imminent that lasting relations of dependency, legitimized by acts of altru-
ism, will be created (Bourdieu 1997: 238ff.).

In the case of bone marrow donation, it is not only the irresolvable 
asymmetry between givers and receivers of gifts but also the—in this case, 
quite literal—personal extraction of the stem cells that is causing concern. 
As I have indicated before, donors gave away something they perceive as a 
crucial part of themselves: still living entities. In addition to the fact that 
gifts are perceived in consumerist culture as “extensions of the self” insofar 
as they are “ex pressions of personal sentiments” (Strathern 1997: 302), 
here the person of the giver sees him- or herself still inextricably attached 
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to the extracorporeal cells: When the blood-building cells of the recipient 
are destroyed in preparation for the transplantation, in a way the alter of 
“alter ego” is removed and, with the transplantation at the latest, alter ego 
becomes—according to the views of most donors—ego, at least partially.

The same idea causes ruminations or at least insecure jokes on the part 
of recipients who wonder about the habits and lifestyle choices of their 
donors:

I hope that he does not drink alcohol, smoke—I don’t know whether 
physicians consider all these [things] before the extraction of bone 
marrow. I don’t want to receive bone marrow from somebody who did 
such things, I never drank.

In part, of course, this young girl is afraid that the bone marrow she 
received might be of an inferior quality2 because her donor was not health 
conscious enough. But here, as in other instances, there is also a marked 
horror of getting polluted or hybridized by what the Other did socially, 
what kind of character he has, and so on. This horror applies specifi cally 
also to those few Greek Cypriot recipients and laypersons who claim to feel 
reluctant to accept a graft from a Turkish donor; however, all respondents 
would happily provide a graft to a Turkish patient. This again points to the 
fact that all Greek Cypriot respondents are acutely aware of constellations 
of “legitimate domination”—through giving—or “inescapable submis-
sion”—through receiving. However, they never openly conceded that giv-
ing grafts would have the potential to fundamentally alter the constellation 
of the social fi eld through amassing symbolic capital as a donor—or losing 
it as a recipient. The vocabulary provided by the medical profession, as well 
as the explicit vernacular theories of the “free gift,” which is applied by all 
my respondents, clearly are not complex enough to cover these intricate 
social effects of practices of gift-giving.

It is vital, then, that instruments of disentanglement and purifi cation 
are geared into action that somehow manage to establish a biosocial Green 
Line between donors and receivers so that they will not be tied together as 
dominant and dominated. What has to be purged—fi rst—is the personal 
history of donors and the social context of their lives. Only as a fi ltrate, as 
pure and generic life, stem cells—programmed for an open future, without 
social history—are fi t to be transferred. Secondly, any chance to recipro-
cate has to be excluded institutionally so that recipients are not to blame for 
not “giving back,” a violation of the precept of isotimia (cf. Bourdieu 1997: 
238), the affi rmation that all participants are equal in honor. It is exactly 
this disentanglement that is achieved through the somewhat unfamiliar 
social arrangements at the Cypriot celebrations for donors and recipients: 
It provides instruments—discursive as well as pragmatic—with which to 
come to terms with culturally based expectations and apprehensions that 
do not prepare donors as well as recipients of bone marrow grafts to cope 
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with the substantial links between strangers that have been brought into 
life by biomedicine.

MEDICINE AS CULTURE: ASSEMBLAGES, 
GLOCAL FORMS, EVENTS

It seems imperative that biomedicine takes on responsibility for the release 
of its strange entities and facts into culturally diverse environments. Of 
course, biomedical experts will be able to do so only in close collaboration 
with social science and the humanities: While most medical practitioners 
have accumulated—through praxis—dense circumstantial knowledges of 
those sociocultural environments that they act upon, this para-ethnogra-
phy (Holmes & Marcus 2005) is more often than not prompted by fail-
ures in implementations of therapeutic regimes, suboptimal compliance, 
“mis-”understandings, and clandestine acts of resistance on the part of 
patients. It would seem benefi cial to combine this dense knowledge based 
on refl exive praxis with deep knowledge based on ethnographical data and 
comparative accounts on sociocultural responses to the challenges posed 
by biomedicine. Wanted, then, are more sustained collaborations of medi-
cal practitioners and social scientists that inquire into the emergent cul-
tural complexities and transformations in order to provide instruments for 
refl exivity, vocabularies to grasp the in(ter)ventions of biomedicine, and 
tools for understanding cosmological refractions generated by releasing 
facts and artifacts of biomedicine into diverse vernacular cultures.

These collaborations might offer added benefi ts for medicine and social 
science as well: On the one hand, anthropologists insist that the sociopo-
litical domain, namely, economic inequalities and global disparities in the 
allocation of medical resources in most cases, are more relevant in under-
standing differences regarding health practices than sociocultural differ-
ences between populations. One of the prominent representatives for this 
line of research cum acti vism in anthropology is Paul Farmer, who teaches 
anthropology at Harvard and directs a clinic in Haiti specializing in treat-
ing infectious diseases. Farmer proposes that anthropology should ana-
lyze the socioeconomic reasons that have made infectious diseases like the 
Ebola virus, tuberculosis, or HIV/AIDS “new epidemics.” He is committed 
to developing a new research agenda for medical anthropology to inquire 
into the “multiple dynamics of health and human rights, on the health 
effects of war and political-economic disruption, [and] on the pathogenic 
effects of social inequalities, including racism, gender inequality, and the 
growing gap between rich and poor” (Farmer 2003: 241). And, in fact, 
recent studies in neuroendocrinology, in stress research or diabetes, for 
example, suggest that there are complex interdependencies between what is 
held to be social and biological. From this perspective, the anthropological 
focus on embodied minds provides an excellent starting point to begin col-
laborative work with medical researchers.
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The second caution that anthropology offers against the overstrain-
ing of the culture concept comes from the global scope of the discipline 
that transcends interests in bounded cultures. Many recent studies do not 
defi ne their research objectives in terms of culture at all, but instead choose 
infrastructures and frameworks of technologies on heterogeneous socio-
technical platforms as their objects. Peter Keating and Alberto Cambrosio, 
have introduced the notion of “biomedical platform” to refer to “material 
and discursive arrangements, or sets of instruments and programs, that, as 
timely constructs, coordinate [medical] practices and act as the bench upon 
which conventions concerning the biological or normal are connected with 
conventions concerning the medical or pathological” (Keating & Cambro-
sio 2000: 386). This concept, then, is able to correct some of the excesses 
of a “culturalistic reductionism,” these all-too-idealistic constructivist 
approaches that tend to black-box techniques, instruments, and the materi-
ality of scientifi c and medical practices.

Seen from this perspective, the meeting of donors and recipients of 
bone marrow transplants described in the beginning of this article can be 
analyzed as an event (Stengers 2000: 67ff.; Badiou 2005), where scientifi c 
practices, social norms, material structures, administrative routines, value 
systems, and legal regimes—that is, diverse regimes of truth production—
are grouped together in a way that provides a basis for action and negotia-
tion. This event is transformative in shaping subjectivities of participants 
as well as biomedical—material as well as discursive—practices. As such, 
it constitutes a prime target for anthropological curiosity.

NOTES

Acknowledgments. I appreciate the generous help of many colleagues and friends 
in the Cypriot health care sector, especially Pavlos Costeas, director of Karais-
kakio Foundation, for the time he took in explaining the complexities—biological, 
political, administrative, bioethical, cultural, social, and psychological—that his 
work has to take into account. I thank his exceptional team for help in locating 
respondents, and Costas Constantinou, Intercollege, and Violetta Christophidou 
Anastasiadou, Makarios Hospital Nicosia, for enlightening discussions and shar-
ing the material of the Cypriot part of the EU-funded research project “Challenges 
of Biomedicine (CoB).” I am grateful for the discussions with my colleagues Katrin 
Amelang (CoB subproject), Jörg Niewöhner (Collaboratory:Socialanthropology 
and LifeSciences, both Humboldt University at Berlin), and Gisela Welz (Frankfurt 
am Main) that helped in shaping the argument.

 1. The ethnographic material was gathered in the fall of 2004 and the spring of 
2005.

 2. Strathern (1997: 301) suggests that anonymity secures that organs like “kid-
neys differ in physical condition rather than in social identity” (conceding, 
however, that “race” might be an uninvited guest in these reasonings). This 
is in contrast to nearly all the responding recipients, who—if only jokingly—
referred to the imagined social identities of donors.
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2 Metaphors of medicine and 
the culture of healing
Historical perspectives

Jakob Tanner

This essay is intended to provide a historical perspective on the role of 
metaphors in medicine and the relevance of various cultures of healing. 
This last notion is itself prone to metaphorical transfers, because “healing” 
not only means the recovery from a disease or injury but also connotes 
emphatic concepts of health, fortune, salvation, and redemption. Words 
and images are mobilized to generate discourses of physical and mental 
perfection and to construct a utopia of eternal happiness. These imagin-
ings take us far beyond a realistic assessment of the capacities and future 
potentials of modern medicine, and the more opaque such expectations are, 
the more seductive metaphorical operations become.

Since medical systems and practices are very complex and are subject to 
many contradictory infl uences and divergent requirements, their descrip-
tion shows a strong inclination to rely upon metaphorical operations. This 
attitude has been contested by authors like Susan Sontag, who wrote in 
her illuminating essay “Illness as Metaphor,” “My point is that illness is 
not a metaphor, and that the most truthful way of regarding illness—and 
the healthiest way of being ill—is one most purifi ed of, most resistant to, 
metaphoric thinking” (Sontag 1979: 3). Also, this “truthful way” is not 
completely free of metaphors, but it is based on a serious will to restrict 
their power on the understanding of what an illness is.

Before addressing how metaphorical operations and discursive disposi-
tives have worked in the past and have been approached in historical stud-
ies of science and medicine, I will fi rst explore what could be understood as 
a historical perspective on biomedicine as culture, and I will raise crucial 
questions of current interest for the historical understanding of biomedi-
cine as a fi eld of cultural practice.

CONTRADICTIONS AND COMPLEXITY 
IN THE HISTORY OF MEDICINE

The understanding of illness and medicine depends on signifi cantly chang-
ing and different sociocultural and socioeconomic contexts. The problem 
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is how to defi ne the topic in a “historical perspective.” Such a perspective 
can be developed—according to the ambivalence of the word history—in 
a very different way. “History” refers to both the academic discipline and 
the past, which can be described in a variety of ways. History means writ-
ing about the past with scientifi cally approved and methodologically sound 
procedures—and history designates the past as an inexhaustible resource 
for the creation of historical interpretations. The modern notion of history 
is based on the integration of the two meanings: The past is defi nitely gone, 
without, however, surrendering its intriguing hold on contemporary efforts 
at self-understanding made by individuals, social groups, and entire societ-
ies. The past is thus paradoxically absent and present at the same time. It 
is the task of the discipline of history, as a scientifi c practice, to propose an 
interpretation of the past: an account of the way bygone eras can be rep-
resented in the present (Koselleck 1971). It is an open question whether a 
historical perspective on (bio-)medical practices must render an account of 
all the concepts, theories, and approaches used in history today, or whether 
it should aim at demonstrating how history has treated medicine as a sub-
ject of analysis in earlier periods. Not claiming any completeness but rather 
driven by particular cases and aspects, I will deploy both approaches.1

For a long time, the history of medicine has been embedded in a narra-
tive of progress, which contrasted the orthodoxy of science-based medicine 
and medical practice with various forms of folk medicine or quackery. This 
view was legitimized by the enormous progress in the practice of medicine, 
especially in the fi eld of surgery and regarding the pharmaceutical-based 
treatments, during the nineteenth and twentieth centuries. Basically, mod-
ern Western medicine was considered to be the outcome of a systematic 
replacement of superstition by science. Although historians had always 
been aware that a great variety of stories of illness and healing persisted in 
every period, they often judged the validity of such popular interpretations 
in the light of modern biomedicine and stigmatized alternative solutions 
as irrational, fraudulent, or even dangerous. Every assessment of medical 
practices was rooted in a deep belief in scientifi c knowledge, technology-
based procedures, and rational methods.

Surprisingly, this view was not challenged by social historians but, 
rather, in the somewhat specialized fi eld of medical history as well as in 
science and technology studies (STS). Dissenting voices could be heard as 
early as 1935, when Ludwik Fleck in his famous study on the “Genesis and 
Development of a Scientifi c Fact” stated that modern medicine is not and 
cannot be a scientifi c discipline based in one single paradigm (Fleck 1979). 
Fleck pointed out that the multifaceted, complex nature of medical practice 
entailed that doctors were always having to cope with situations in which 
urgent action was required without having a clear idea of the relevant theo-
retical assumptions. There is a great divide between the knowledge of a 
situation and the expertise required to deal with it. Medical practices have 
a tacit dimension: They are rooted in the human body, in implicit skills, 
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which cannot be spelled out in a manner appropriate to scientifi c theory. 
Michael Polanyi spelled out such a theory of the “tacit dimension” in the 
1950s and 1960s (Polanyi 1958/1998, 1967). Thus, science is often used 
to veil the implicit dimension of medical agency. Among physicians, such a 
resistance to the theoretical illumination of medical practice is widespread. 
As Arthur Kleinman puts it, “Clinicians tend to be simplistic about clini-
cal practice. Their tendency toward positivistic scientism and atheoretical 
pragmatism discourages attempts to understand illness and care as embed-
ded in the social and cultural world” (Kleinman 1980: xii).

Another considerable infl uence on the conceptualization of “Western 
medicine” in history has come from cultural anthropology, mostly from 
researchers in the tradition of Franz Boas who have abandoned the Euro- 
and ethnocentrisms typical of one-dimensional occidental rationalism and 
universalism. The attempt to make sense of cultural differences introduces 
what might be called (with Donald Davidson) a “principle of charity” into 
intercultural communication and translation processes (Davidson 2001). 
This principle tries to make sense out of cultural differences and allows 
optimizing agreement between ourselves and those we interpret. More to 
the point, it permits a new understanding of the hidden logic and cultural 
signifi cance of what seem at fi rst to be unfamiliar medical practices. By the 
end of the 1950s, a growing concern about the short-sighted philosophical 
assumptions of biomedical concepts emerged. When Erwin H. Ackerknecht 
published his Short History of Psychiatry in 1958, he dedicated the book 
to the anthropologist Ruth Benedict; in an “anthropological introductory 
remark,” he wrote,

Let’s assume that the occurrence and the defi nition of mental disorders 
is related to social conditions. Thus we must also assume that mental 
disorders vary in terms of frequency and form from tribe to tribe, from 
culture to culture, from civilization to civilization. This is in fact the 
case. (Ackerknecht 1958/1985: 5)2

This view was supported by a growing number of authors, and attracted 
attention to researchers in the fi eld of history as well. Based on this argu-
ment, Arthur Kleinman noted in the Encyclopedia of the History of Medi-
cine (published in 1993), “Biomedicine is, like all forms of medicine, both 
the social historical child of a particular world with its particular pattern 
of time and an institution that over time develops its own unique form and 
trajectory” (Kleinman 1993: 22). This trajectory refl ects, after all, “the 
Western tradition’s idea of progress” and is bound to a “radically reduc-
tionistic and positivistic value orientation” with “dehumanizing” effects 
(20, 18).

In the postwar period, philosophers were also starting to reexamine medi-
cal practices and the patient–doctor relationship.3 In 1958, Karl Jaspers, who 
had himself been a physician before becoming a psychotherapist and then 
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a philosopher, describes in The Medical Practitioner in the Technical Age 
how patients who seek constant treatment make impossible claims on their 
doctors, thereby enforcing therapies which are in no way rationally effective. 
Jaspers quotes a pharmacist as saying, “We have a dozen effective cures; the 
rest is a product of the anxiety of the patient and the interests of the indus-
try” (Jaspers 1958/1986: 10).4 Thus emotions like fear and hope, producing 
perhaps placebo effects which cannot be explained in a coherent way, must 
be taken into account as decisive factors affecting the medical system.

This view becomes even more persuasive when alternative or comple-
mentary medical practices turn out to be more and more popular not only 
in marginal sectors of modern societies but also in the citadels of medical 
science and technology in the industrialized nations. These approaches, 
which are also labeled holistic or integrative, are based in therapeutic prac-
tices which are not subjected to the standard proofs of effi cacy common in 
science-based biomedicine; nonetheless, they prove to be both productive 
and profi table in many situations. Health insurance companies increasingly 
acknowledge such approaches since they are aware of the economic poten-
tial of placebo effects and phantom risks (Foster et al. 1993; Spiro 1998).

In this new context, traditional historiography, which for a long time 
has been committed to the role of an apologist for modern biomedicine, has 
lost a great deal of its former plausibility. New approaches to the history 
of medicine overcame the artifi cial separation between esoteric scientifi c 
knowledge and popular belief systems, thereby advancing the understand-
ing of medicine as a cultural and social phenomenon. Social historians like 
Thomas McKeown (1976/1979) have shown that the betterment of health 
conditions and the prolongation of life expectancy are mostly due to social 
improvements in nutrition, housing, and clothing as well as in the forma-
tion of human capital. They have criticized the reductionist perception of 
the human body as a mechanical device or a “human motor” which can 
be controlled and regulated by biomedical interventions. In the 1970s, 
 McKeown and Archibald L. Cochrane were two of the most infl uential 
voices in criticizing the dominance of biomedical thinking. A bibliometric 
study of the references to McKeown’s The Role of Medicine (1976/1979) 
and Cochrane’s Effectiveness and Effi ciency (1972) shows how their ideas 
have been disseminated (Alvarez-Dardet & Ruiz 1993). It suggests that 
these two books have been important in stimulating new knowledge and 
in linking history with other disciplines. It is quite obvious that the main 
problems identifi ed by McKeown and Cochrane—namely, the relatively 
small impact of clinical medicine on health outcomes and the poor use of 
scientifi c methods in clinical practice—are still with us and present in cur-
rent debates on what is called an “evidence-based medicine.”

In her study Medicine as Culture (1994/2003), Deborah Lupton elabo-
rates on the cultural analysis of the paradoxes and contradictions of mod-
ern medicine. Western societies, she writes, are today “characterized by 
people’s increasing disillusionment with scientifi c medicine.” Access to 
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medical care is widely regarded as a social good and the inalienable right of 
every person. Beyond that, medical views on health and the body dominate 
public discourse and private discussions, and faith in medicine has become 
a creed (Lupton 1994/2003: 1; see also Le Fanu 1999). On the one hand, 
Lupton underlines, dependence on biomedicine as the provider of answers 
to social as well as medical problems remains high, while, on the other 
hand, “doctors are criticized for abusing their medical power by control-
ling or oppressing their patients, for malpractice and indulging in avarice” 
(Lupton 1994/2003: 1). Lupton concludes

that in Western societies, as in all other societies, issues of health, ill-
ness, disease and death are inextricably interlinked with social pro-
cesses; that is, the biological dimensions…cannot easily be extricated 
from the socio-cultural settings in which they are known and experi-
enced. (173)

SEMIOTICS, TECHNOLOGIES, PRACTICES

Such premises have taken on increasing importance in controversies among 
historians. Currently, four aspects are of particular interest for the historical 
understanding of biomedicine as culture; that is, the analysis of the inter-
relationship between cultural change and shifts in medical approaches.

Firstly, medicine as a cultural practice is related to both power and 
knowledge. Michel Foucault’s concepts of biopolitics and biopower refer 
to judicial power and disciplinary techniques and mark the introduction 
of the notion of a social body as the object of government (e.g., Foucault 
1980). Biopolitics is concerned with population as a political and scientifi c 
issue, as a biological substrate for the exercise of power in a preventive 
fashion. Its legitimacy stems from “the power to make live,” that is, from 
its promise to optimize life chances. The government of biopower works 
through the management and regulative mechanisms that allow controlling 
probabilistic risks and unpredictable phenomena on a local as well as on a 
global scale (Foucault 2004a, 2004b). Apparently, medicine is one of the 
sensitive fi elds for the implementation of such strategies in a population. 
This can be shown by focusing on the specialization and state-supported 
professionalization of a growing group of medical experts.

Secondly, the defi nition and classifi cation of diseases are based on lan-
guage and intertwined with cognitive pattern recognition and template 
matching. As Roland Barthes (1988) and others have shown, modern semi-
otics was developed in a science-based medicine, where it derives from the 
necessity to integrate diverse indications, polysemic expressions, and often 
contradicting signs into a coherent framework of denotations for diseases. 
This way, etiology (classifi cation by cause) and pathogenesis (classifi cation 
according to the mechanism in which agents cause diseases) become pos-
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sible. An alternative system—nosology—involves the diffi culty that many 
diseases affect multiple organs. In fact, diagnostic terms are often just 
names for either symptoms or whole sets of symptoms, that is, syndromes. 
This opens the insight that diseases are culturally constructed; they are 
thus malleable entities and as such comparable to conceptions of health.

This strengthens thirdly the proposition that the defi nition of diseases 
and clinical categories are the outcomes of different cultures. There is no 
such thing as a “true” etiology or nosology for the human body in general, 
but a whole variety of different perceptions and classifi cations. Medical 
experts, who are interested in medical phenomena beyond their own cul-
tural horizon, are permanently lost in translation. Without cross-cultural 
analyses and international comparisons in the framework of an entangled 
history, or a shared history, there would be no appropriate understanding 
of gender- and class-related “medical systems” and therapeutic practices in 
different societies.

Fourthly, it is important to see how the development of new (visual) 
diagnostic methods and the innovation of therapeutic trajectories have 
transformed not only etiological explanations and nosographical classifi ca-
tions but also the subjective experience of health and illness. Private per-
ceptions of bodily sensations and the state of mind are not isolated from 
dominant modes of interpretation; they are also affected by the materi-
ality of media and technical tools, which interfere in self-perception and 
auto-understanding of individuals and social groups. Technically mediated 
images are one example which shifts the boundary of what can be seen by 
the eye into the dark zones of the body. Functional neuroimaging, MRI in 
general, and visual representations of the human embryo are constructions 
based on highly sophisticated methods of data gathering, mathematical 
models, and effi cient, computer-driven information processing (cf. Heintz 
& Huber 2001; Burri 2001; Duden 1994; Gugerli & Orland 2002).

Many of the highly sophisticated studies of methods in molecular medi-
cine, functional tissue engineering, tissue remodeling and reparative medi-
cine, and human cell culture protocols still rely on a concept of culture that 
frames culture as the successful technical control of natural phenomena, 
and aims to develop entirely new strategies of healing and improving the 
human body. Recent approaches in the social studies of science, however, 
emphasize that the common use of the concept of culture contains inter-
esting implications because “culture,” as in the breeding of bacteria and 
other microbes or cells in an artifi cial environment by means of laboratory 
techniques, constitutes a culture–nature hybrid (Latour 1993; Goodman et 
al. 2003). It represents the application of scientifi c knowledge and experi-
mental skills to a decontextualized and controlled nature. Nature is trans-
formed into a resource for therapeutic strategies to “repair” or improve 
individual human bodies in line with the main values of a postmodern 
society: beauty, youth, and longevity. The notion of “biosociology” (in 
criticizing the concept of “sociobiology”), as introduced by Paul Rabinow 
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(1996) in order to analyze the sociocultural shaping of human-engineering 
technologies, is of particular interest in this regard.

In addition to this biotechnical approach, the notion of “culture” (related 
to medicine) is also used when referring to traditional or alternative forms 
of healing. Australian Aborigines and the “ritual healing in Navajo soci-
ety,” for example, are presented as being profoundly different from West-
ern culture and medicine in their symbolic operations and social logics 
(e.g., Hunter 1993; Csordas 2000). This is also valid for historical studies 
on the “folk medicine” or alternative and complementary healing practices 
in industrial societies (e.g., Jütte 1998). Thus, in a strange juxtaposition, 
the concept of “culture” is used in relation to both the most advanced tech-
noscientifi c practices, and healing practices drawing on other than bio-
medical expertise.

DISCOURSIVE DISPOSITIVES AND 
METAPHORICAL OPERATIONS

Explorations in the borderland shared by anthropology, medicine, and psy-
chiatry have provided new insights into the changing contexts in which 
physicians and healers are working. The “linguistic turn” in the humanities 
in the 1980s (cf. Hunt 1989; Barberi 2000; Trabant 2005) has enhanced 
the sensibility of transdisciplinary research for metaphoric operations and 
discursive “dispositives” (cf. Foucault 1991). This perspective includes not 
only medical practices but also the self-defi nition of patients—the so-called 
patient’s view. It also goes along with healing processes and the stability of 
social structures and with a confi dence in shared mental models and in the 
power of phantasms, especially those linked with the “body as a battlefi eld” 
which is exposed to invasions of invisible enemies and has therefore to be 
defended (Vigarello 1988). Mythologies also play an important role. Roland 
Barthes’s defi nition has not lost any of its explanatory power today:

Myth is constituted by the loss of the historical quality of things: in 
it, things lose the memory of how they were made. The world enters 
language in a dialectical relation between activities, between human 
actions; it comes out of myth as a harmonious display of essence. 
(Barthes 1964: 130)

Furthermore, as Barthes has also shown, both the language and the 
visual representations of medicine have shaped expectations in society 
regarding the maintenance of health and healing from diseases.

Both myth and fantasy deploy metaphorical operations (Fracchia & 
Lewontin 2005). In the very beginnings of Western medicine, in Greece, 
important metaphors for the unity and harmony of the body were adapted 
from the arts and from technology. Thus, scientifi c explanations have been 
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in the grip of fantasies and diseases, and overlaid with mystifi cations (Son-
tag 1979: 87). A signifi cantly innovative period took place during the rise of 
microbiology and bacteriology in the nineteenth century. These disciplines 
gave modern hygiene and medicine a growing reputation; since the 1880s, 
new theories and medications have seemed to promise a rebirth of modern 
scientifi c medicine, thereby putting an end to the “therapeutic nihilism” of 
the decades before. In her illuminating book Membranes: Metaphors of 
Invasion in Nineteenth-Century Literature, Science, and Politics, Laura 
Otis notes that “both cells and bacteria became known as well-defi ned, 
independent entities.” The cell as the locus of disease and the microbe as its 
cause initiated a shift of attention from physical environments toward the 
people who inhabit them. “This change in perspective indicates an increas-
ing tendency to conceive of life and disease in terms of units with distinct 
boundaries.” This image corresponds closely with the bourgeois model—
or ideal—of the free, responsible, and “self-contained” individual, which is 
also a guarantee of good health (Otis 1999: 8ff.).

Imperial Germany affords a good example of just how closely scien-
tifi c and political semantics have been interrelated. Both bacteriology and 
politics have relied upon a powerful image of invisible, inferior, but potent 
enemies. Along with a mutual interchange of metaphors and vocabularies, 
bacteriological hygiene has been thought to provide solutions to social prob-
lems. The public was electrifi ed by the spectacular proofs of Robert Koch 
and Louis Pasteur, who became scientifi c celebrities in the early 1880s. 
Medical metaphors were incorporated in the political language of the time 
(Gradmann 2000). Together with popular authors, famous researchers like 
Robert Koch launched the “glorious war of destruction on all of the micro-
riffraff.” In 1882, Koch described bacteria as mischievous agents, capable 
of interfering in wars in the form of the weapon of epidemics. He proposed 
the following picture:

[Bacteria] creep around and live off the marrow of the army even in 
times of peace; but once the torch of war blazes, and then they creep out 
from their crevices, raise their heads to a colossal height, and destroy 
everything that is in the way. Proud armies have often been decimated, 
even destroyed, by epidemics; wars and thus the fate of peoples have 
been decided by them. (Robert Koch, quoted in Gradmann 2000: 25)

This language of war and fear, of attack and defense, which uses the 
human body as a battlefi eld, was enormously resistant over time and sur-
vived all institutional changes. Today, it is reactivated in a new context, 
which uses anxieties and fears of broad strata of the population.

In his already mentioned essay “The Medical Practitioner in the Techni-
cal Age” from 1958, Karl Jaspers notes that the modern citizen has trans-
formed his transcendent faith into a mundane belief in the problem-solving 
capacity of technical systems and scientifi c practices. It is the rise of a “tech-
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nological society,” Jaspers claims, which has deprived humans of their deep 
sense of immortality, and they have thus become objects of technical health 
maintenance and medical interventions. Nevertheless, the modern subject 
has not lost his or her yearning for a spiritual dimension. Against this back-
ground, the emergence of psychosomatics can be interpreted as the joint 
effect of an epoch devoid of transcendental confi dence and, at the same 
time, desperately seeking personal salvation and redemption.

This dilemma has been accentuated by the fact that promising new tech-
nologies like genetics, reproductive medicine, or organ transplantation have 
replaced the notion of “normal health” with that of “peak performance” 
(Rothman & Rothman 2003). Such an optimal state can be achieved only 
through a technomedical reshaping of the body, paralleled by a refashioning 
of the self. As a result, the century-old tension between high-fl ying expecta-
tions and promises and the realization that the power of both physicians 
and medical drugs remains limited and precarious has been intensifi ed. In 
modern societies, which are characterized by persisting and even increasing 
social inequalities and new forms of exclusion, this problem is also linked 
to the future of the welfare state and the general access to health care and 
medical treatment. This raises the question of whether the mythopoetic 
anticipation of a bright future will foster identifi cation with modern medi-
cal technologies or result in a frustrating disappointment about ongoing 
technological advances and empty promises. The most persuasive hypoth-
esis suggests that this ambivalence will never disappear, and will therefore 
continue to be relevant in the future.

NOTES

 1. Classical accounts of the history of medicine are Ackerknecht (1992) and 
Lock (2001).

 2. This citation is from the preamble of the 1957 edition.
 3. For an overview, see Rosenberg (1979).
 4. My translation. See also Krimsky (2003) and Angell (2004).
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3 Medicine as practice and culture
The analysis of border 
regimes and the necessity of a 
hermeneutics of physical bodies

Gesa Lindemann

In order to understand the relevance of a social science approach to bio-
medicine, I will proceed in three steps. First, I will give a short outline of 
what I understand to be the crucial features of a social science perspective, 
and I will show how a social science perspective and the interdisciplinary 
approach of science and technology studies (STS) can be involved in a fruit-
ful discussion beyond the established lines of the Bloor–Latour debates. It 
is one of the main questions within these debates whether, next to human 
beings, other entities can be social actors, too.1 I will argue that sociologi-
cal theory is implicitly less focused on human actors than Bloor suggested. 
Furthermore, I suggest that an analysis of how the actor status is distrib-
uted can profi t from a sociological perspective. Second, I will describe why 
the analysis of biomedicine is important to scholars in the social sciences by 
introducing the concept of “biomedical border regimes.”

Since biomedicine is not only a culture but also a physical practice, I will 
fi nally introduce the methodology of a hermeneutics of physical bodies. 
The relevance of my theoretical and methodological considerations will 
be described with reference to the empirical analysis of the treatment of 
patients in intensive care units.

THE BASIC ASSUMPTION OF A SOCIAL SCIENCE 
PERSPECTIVE: A FORMAL THEORY OF THE SOCIAL

Despite the heterogeneity of the theories and methods in the social sciences, 
the different approaches converge at one point. They all presuppose that 
their subject—social phenomena—can be characterized by certain general 
features. Contemporary sociological theories refer to a dyadic constellation 
as the systematic starting point of their conceptualization of the social. 
The complex relationship between at least two entities is understood as 
the basis of the development of a novel order that functions as a mediating 
structure between the involved parties. The decisive property of this order 
is such that it cannot be reduced to the actions of a single entity. Georg Sim-
mel (1908/1983) was the fi rst to formulate this assumption: He understood 
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the “interaction” (Wechselwirkung) within the relationship between an I 
and a You as a necessary precondition for the emergence of qualitatively 
new phenomena, the sociating process with its structuring social forms. 
Max Weber (1921–1922/1980) viewed social formations in a similar way; 
he considered the legitimate order, for example, as something that enables 
the actor to act within social relationships. Comparable patterns of thought 
can be found in the works of George H. Mead. He understood symbols 
and the “generalized other” as mediating structures within the relation-
ship between Ego and Alter (Mead 1934/1967). A key concept of Talcott 
Parson’s theory is that of “double contingency” between two actors Ego 
and Alter (Parsons 1968).2

The consensual dyadic concept of the social in these works and in social 
science theory in general can be characterized as two interacting entities—
Ego and Alter. The concept assumes that in the interactional situation, Ego 
perceives Alter and develops expectations concerning Alter’s behavior in 
the course of the interaction. If Alter correspondingly perceives Ego and 
develops expectations regarding Ego’s behavior, then both are according 
their behavior with one another’s. Ego and Alter fi nd themselves in a situ-
ation of simple contingency, since the behavior of the experienced other is 
uncertain and contingent. But things are even more complex.

Ego observes Alter as a Self that distinguishes itself from its environment 
and aligns its actions with its perceptions. Furthermore, Ego experiences 
itself as a Self that exists as a perceiving and acting Self in the environ-
ment of Alter. As such, Ego is a Self which is observed by Alter as a Self 
that observes Alter. In this way, Ego and Alter are each a Self that (1) 
perceives its environment; (2) perceives the existence of another Self in its 
environment; and (3) experiences that it is perceived by its counterpart as 
a Self that experiences its counterpart as a perceiving Self. In such a highly 
complex relationship, Ego and Alter experience each other mutually as real 
others; this phenomenon is constitutive for sociological analysis.

Since Ego and Alter are subjects, their behaviors become mutually con-
ditional upon each other in a complex way. Ego and Alter must expect from 
each other that the other’s mediation of perceiving and acting is dependent 
upon the way in which their respective counterpart presents itself. From 
the perspective of Ego, this means that Ego in its own behavior incorpo-
rates the behavior of Alter by expecting that Alter expects Ego to make its 
own behavior dependent upon Alter. A double uncertainty emerges. Since 
Ego and Alter are both subjects trying to adjust their actions according to 
their mutual expectation-expectations, that is, to the expected expecta-
tions of the other, they cannot know for sure how the other will behave. 
Furthermore, they even cannot know how to behave themselves, since their 
behavior is dependent on the other. This double uncertainty exists for both 
Ego and Alter.

In social theory, entities which are involved in such a highly complex 
relationship are considered as social actors or social persons in a sociologi-
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cal sense. Within the framework of a relationship characterized by expec-
tation-expectations, social persons produce symbols and social meanings, 
and their relationship to each other is structured by a symbolic order.

Social persons are engaged in a process of mutual interpretation and 
reinterpretation, that is, Ego interprets Alter and Alter interprets Ego’s 
interpretation of Alter, and so on. In this process is developed what has 
to be considered as a valid interpretation for both participants. An inter-
pretation consists of two steps which must be distinguished. First, Ego has 
to decide whether an encountered body has to be treated as a counterpart 
bearing expectations or not. This decision is important since it defi nes the 
relationship between Ego and Alter. Once the counterpart is considered 
as someone with expectations, Ego begins to determine Alter’s situational 
expectations through a second interpretation, that is, deciding which 
expectations apply for Alter’s perception of Ego and vice versa. However, 
Ego cannot directly observe the intentions and expectations of Alter, nor 
can it directly observe Alter’s perceptions of Ego. Alter is only indirectly 
accessible to the perceiving Ego. For this reason, Ego depends on interpret-
ing the way in which Alter appears as an indication of how Alter relates to 
its environment. In order to know something about Alter, Ego must inter-
pret the latter’s gestures and speech. This is the known part of the interpre-
tive process which—in contrast to the fi rst step of interpretation—has been 
widely observed and theorized in social theory.

Whereas in STS it is questioned whether only human beings can be social 
actors, it is taken for granted in sociological theory that only conscious 
human beings are social actors or social persons. Focusing on the fi rst step 
of interpretation offers the opportunity to involve STS and sociological 
theory in a discussion—benefi cial for both sides. Instead of following the 
established lines of the debates between the more traditional sociological 
approach of the sociology of scientifi c knowledge (SSK) on the one side and 
the actor-network theory (ANT) on the other side, I suggest that sociologi-
cal theory can learn how contingent the construction of the actor status 
is, and STS can profi t from the precision of theory construction offered by 
social theory.

An advantage offered by sociological theory is the insight that the status 
of being an actor has a paradoxical structure. The fi rst step of interpreta-
tion is a foundational interpretation which establishes a border; by this 
interpretation, the realm of social persons is delimited concretely. But to 
read the act of classifying an entity as a person as an interpretation inevita-
bly leads to an inextricable paradox: Insofar as the entity is interpreted as 
a person, the fact of being a person depends upon the interpretative act of 
Ego. But Ego can only relate to Alter as a person if Alter is an autonomous 
being, that is, is independent of Ego. To exist in a relationship characterized 
by expectation-expectations, both Ego and Alter have to experience their 
counterpart as persons in their own right. But they only exist as persons if 
they interpret one another as persons. In short: Being a person is  dependent 
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on the act of an interpretative ascription, but it cannot be grasped only 
with reference to the act of an interpretative ascription of the status of 
a person, since a person has to be a person in his or her own right. This 
paradoxical structure becomes obvious if one focuses on the relationship 
of mutual expectation-expectations. This offers a fresh perspective on the 
problem of being a social person. The empirical analysis of STS scholars 
has shown that the status of being an actor is ascribed not only to human 
beings but also to artifacts (Callon & Latour 1992; Latour & Woolgar 
1979). The theoretical analysis of the actor status suggests that interpre-
tive ascription is not enough, since ascription cannot account for the actor 
as an autonomous being; that is, an actor independent of an interpretative 
ascription. Now the question arises whether that can be corroborated by 
empirical data.3

To date, it is common sense in STS that theories have to be derived from 
ethnographical data. What I propose here is a methodological shift. I start 
with a theoretical assumption in the sense of a sensitizing concept (Blumer 
1954/1986). The theory serves as a tool which guides the process of collect-
ing and interpreting data. Such a sensitizing concept cannot be falsifi ed or 
verifi ed, but it can enable interesting observations and descriptions or not. 
A theoretical construction that takes into account the fi rst step of interpre-
tation draws the attention (1) on the occurrence of border phenomena in 
social reality, and (2) on the problem that the acknowledgment of the other 
as a social person has a paradoxical structure as outlined above. I will 
describe the processes by which social persons and other beings are distin-
guished as the border regime of a concrete society (Lindemann 2002a).

THE BIOMEDICAL BORDER REGIME

From a social science perspective, biomedicine is a relevant fi eld of research 
because it is crucial for an analysis of the process of interpretation and 
reinterpretation. On the one hand, biomedicine plays a crucial role within 
the border regime of modern societies (the logical fi rst step of interpreta-
tion), and on the other hand, biomedical concepts are relevant for how a 
Self experiences itself and how it comprehends its relations to other selves 
(the logical second step of interpretation). Since the second point is treated 
as relevant by many others, I will focus my essay on the fi rst topic: The 
analysis of biomedicine is crucial for an understanding of modern societies’ 
border regime. This becomes clear if one takes into account that the differ-
ence between social persons and other beings is in principle not identical 
to the difference between living humans and nonhumans. It is a well-stated 
fact in ethnographical and historical research that in other societies, not 
only living human beings are treated as social actors, who are engaged 
in a process of interpretation and reinterpretation. I will give a histori-
cal example: Between the end of the thirteenth and the beginning of the 
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eighteenth centuries, animals were treated in European criminal law as 
responsible actors. They were sued in offi cial trials, which did not differ 
from trials against humans (Berkenhoff 1937, Evans 1906). Some offi cial 
documents even stated that the sued animal had confessed its deed. A judge 
accepted, for example, the confession of a dog, that “he” (the dog) had 
murdered a child. Thus, a well-educated adult man experienced himself as 
being interpreted by the sued animal as a mindful actor with intentions and 
expectations. Otherwise, the judge could not have interpreted a gesture or 
any other sign from the animal as a confession of the truth.

It was not earlier than the eighteenth century that the circle of social 
persons was equated—at least in Europe—with the circle of living humans 
(Lindemann 2001a). Now a new border regime emerged, which must be 
described as a biomedical border regime (Lindemann 2002a, 2002b, 2003). 
If only living humans can be social persons in a general valid way, some 
crucial questions emerge: When does the life of a human begin? When does 
it end? When is a human alive enough in order to be a social person? And 
when is a human being dead enough? It is easy to recognize the pressing 
anthropological border questions, which are forced on us by modern bio-
medicine. The societal institutions which are concerned with these ques-
tions are the state, politics, and law on the one hand and biomedicine on 
the other hand. In the second half of the nineteenth century, an alliance 
between state and biomedicine emerged (Lindemann 2003). The state guar-
anteed that only medical doctors are allowed to establish the fact that a 
human is dead. Therefore, the end as well as the onset of life became purely 
biological phenomena.

Taking this into account, it becomes obvious that the modern border 
regime functions indirectly. It is not the difference between persons and 
nonpersons which turns out to be the decisive problem; instead, it is the 
difference between life and the “prealive” and respectively the “postalive” 
states of a human body. Since biomedical practices contribute to control-
ling the borders of modern society in that sense, biomedicine becomes one 
of the most relevant fi elds for research in the social sciences.

THE FORMAL THEORY AS A CONCEPTUAL 
TOOL OF EMPIRICAL RESEARCH

In order to outline the methodological problems of such an analysis of mod-
ern society’s border regime, I will refer to my own research on the borders 
at the end of life. My study compared the developments of the brain death 
concept in different scientifi c cultures in the United States and in Germany 
(Lindemann 2003), and was concerned with the practice of brain death diag-
nosis in two intensive care units in Germany (Lindemann 2001b, 2002b).4 
The latter includes an analysis of the interactions between medical staff and 
patients. Such an analysis raises diffi cult methodological problems.
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In a mediated manner, intensive care patients are social persons. They 
are treated, because it is expected that they expect the doctor to treat them 
according to the standards of medicine. As long as the human body is inter-
preted by medical professionals as being alive, it is included in the prac-
tices of communication. A living human body communicates a message, 
which can be translated into words: “Help me! I allow you to use invasive 
measures to help me”: It is observable, at least in Germany, that within 
the framework of the communicative processes a human body cannot not 
communicate this message. Obviously, the precondition of such a commu-
nication is the interpretation of the patient’s body as a body being alive. 
The task of giving a description of this interpretation requires a different 
methodology, since such an analysis is not concerned with communication 
but with the practical medical diagnosis and treatment of physical bodies. 
This is especially true for an analysis of medical treatment of patients in 
intensive care units.

I will start with a brief description of the state of intensive care patients. 
They lie in bed, and they do not speak or communicate in any other way. In 
addition, they hardly move, either because they have been anesthetized or 
because they are comatose. They are usually put on a respirator, and their 
bodies are connected to several measuring devices and some automatic 
syringes, which continually pump drugs into the bloodstream. In order to 
analyze the physical interaction with a patient’s body, a hermeneutics of 
physical bodies is required. If such a hermeneutics is not adopted, a patient 
becomes invisible to sociologists. Strauss et al. describe a patient as inert 
if he or she is comatose or temporarily nonsentient (Strauss et al. 1985: 9). 
According to Strauss, the inert patient cannot participate in health work. 
Thus, he or she becomes invisible as an acting being. Zussman has put it 
laconically: “In intensive care the patient vanishes” (Zussman 1992: 43). 
The question I wish to pose is this: How would a hermeneutics of physical 
bodies have to work in order to make the patient visible again? How can 
social scientists grasp the medical interpretations of the physical body and 
its activities by which the medical staff establishes that a body is dead, 
alive, or aware of its environment?

The hermeneutics of physical things is derived from the sensitizing con-
cept, that is, the above mentioned theory of the social and its inherent 
paradoxical structure of the social person. This theory implies in a very 
elaborated manner a hermeneutics of physical things. Living human beings 
are interpreted as social persons with reference to different kinds of physi-
cal expressions. These can be observed, and can be taken as an indication 
of something which is not directly accessible: Intentions and expectations 
are only accessible insofar as they are expressively realized in, for example, 
vocal gestures or written language which have to be interpreted as an indi-
cation of an entity expressing its intentions and expectations. Thus, there is 
a paradoxical structure which implies, on the one hand, the interpretation 
and the interpretive ascription of being a person and, on the other hand, 
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the Sachverhalt that a being exists autonomously as a person whose expres-
sive realization has to be interpreted. Communication would be impossible 
without assuming this paradoxical structure. A similar structure can be 
found within the medical treatment of a patient. The medical staff has a 
positive knowledge of the physical appearance of the patient, that is, of the 
visible, palpable, and in many ways divisible gestalt (in the sense of clas-
sic gestalt theory). In order to know whether the patient is alive, a doctor 
has to interpret the gestalt, that is, he or she takes the physical appear-
ance as an indication of something that is not directly accessible. This is 
true not only for the interpretation of the gestalt as a person, but also for 
the reading of the gestalt as a living being. To emphasize the similarity of 
these interpretations, I would like to introduce the term ou-topian coun-
terpart. Ou-topian is to be understood literally in the sense of an ou topos: 
a nowhere place. Something ou-topian has no place within the topology of 
positive knowledge. Perceived beings are an ou-topian counterpart insofar 
as they have no determined place within the realm of positive knowledge.

THE PATIENT AS AN OU-TOPIAN 
EXPRESSIVE COUNTERPART

Since medical textbooks do not provide a defi nition of either life or aware-
ness, a physician has to work on terra incognita. The lacking defi nition of 
life becomes obvious when looking at a German textbook on physiology:

Even a virus has a kind of life. An amoeba, a tree, a dog, a person: all 
of them are alive. The science of physiology attempts to shed light on 
the physical and chemical factors responsible for the onset, develop-
ment and sustaining of life. Thereby, the question of what is actually 
happening serves merely as the starting-off point for the question of 
how it happens. Thus the physiologist asks: How do ions manage to 
pass through cell membranes, and what are the signals by means of 
which cells communicate with each another? How does one fi sh sur-
vive in fresh water, and another in salt water?… How do our kidneys 
function, our muscles, our eyes, indeed even…our brain? (Klinke & 
Silbernagl 1996: 2)5

We learn that it is the quality of being alive that distinguishes animate 
beings from inanimate ones. Yet we are not told anywhere in the book 
about what life is. Other textbooks do not even mention life explicitly, but 
simply regard it as an unquestioned precondition for medicoscientifi c and 
therapeutic activities. Although none of the medical staff really knows what 
life is, everyone knows how the gestalt of a body must physically appear 
in order to be interpreted as a living being or as a body aware of itself and 
its environment. Being alive is considered as the necessary precondition for 
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any medical intervention. However, since life is not really explicated, the 
living being falls not within but outside the topology of medical knowledge. 
The patient as a living being is thus an ou-topian counterpart and is, as 
such, the very precondition for any medical intervention.

These preliminary remarks highlight the value of the following interpre-
tative model for sociological theory. I would like to explain this model by 
presenting further data from my ethnographical research in two intensive 
care units. The model differentiates among three levels: (1) the patient as an 
ou-topian counterpart; (2) the patient as a perceptible gestalt; and (3) dis-
crete elements, that is, results of clinical and laboratory tests. The starting 
point for any medical intervention, from diagnosis to treatment, is always 
the gestalt. There are two levels of meaning to the relationship between 
the gestalt of the patient and the patient as an ou-topian counterpart: The 
physician takes the gestalt as an indication of the fact that the patient is 
alive, and the physician experiences the gestalt as an expressive realization 
of the patient as a living being. In an intensive care unit, it is sometimes dif-
fi cult to know whether a patient is alive or not. Under such circumstances, 
the reading of the gestalt is not an ad hoc interpretation (like in classical 
gestalt theory), but a time-consuming diagnosis. The patient is subjected 
to various clinical and laboratory tests. Clinical tests such as the tests of 
refl exes or auscultation are performed within the scope of the physical 
interaction between the doctor and the patient. In order to carry out a lab 
test, the gestalt has to be divided into parts which have to be compatible 
with the laboratory. The parts then leave the intensive care unit and return 
as results. The results of the various tests form discrete elements. As such, 
they are scientifi cally and therapeutically insignifi cant. In order to make 
them meaningful, they have to be arranged into a plausible gestalt. The 
integration of every single discrete element into a specifi c diagnosis aims 
to establish a certain disease as the cause for the body that is in a certain 
state. However, this ideal goal is only rarely achieved in everyday practice. 
A gestalt that succeeds in integrating most of the discrete elements is seen 
as a good diagnosis.

As isolated parts and test results, the patient is sometimes scattered all 
over the hospital; the body reacting to refl exes stays in the ward, the com-
puterized tomography scans are provided in the radiology department, the 
blood stays in the hematological laboratory, and so on. All these scattered 
discrete elements have to be assigned to the patient—as an ou-topian coun-
terpart. Once they are identifi ed as signs of the patient X, the discrete ele-
ments are ready to be arranged into the gestalt.6 Each additional test can 
cause the problem of making it impossible to integrate the discrete elements 
into a plausible gestalt; thus, using too many tests can question diagnostic 
certainty. In brain death diagnosis, for example, I experienced the follow-
ing situation: Everything seemed to be clear. The patient did not react by 
refl exes to the prescribed stimuli. She did not even react to the most severe 
pain stimuli, such as pricking with the needle of a syringe through the sep-
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tum. Suddenly, a problem occurred. The diagnosis of brain death regularly 
includes an analysis of the blood in order to determine the level of carbonic 
acid. Although it is not an essential part of brain death diagnosis, the level 
of blood sugar is determined routinely by members of the medical staff in 
the observed intensive care unit. In the described situation, this test was not 
really indispensable. Nevertheless, the staff decided to apply it. Once applied, 
the results of the test had to be taken into consideration. In that case, the 
results indicated a diabetic coma. This meant that one could not exclude any 
longer that the nonreaction to the stimuli of brain death diagnosis was due 
to the very high level of blood sugar. In terms of diagnostic certainty, the 
test was irritating. The patient was too ill to remain with the diagnosis of 
death. After treating the high level of blood sugar, the procedures of brain 
death diagnosis were performed once more. Based on the results of these 
procedures, it became possible to establish the diagnosis of brain death. 
Afterwards, several organs were taken from the patient’s body.

After fi nishing every prescribed test of brain death diagnosis, the results 
have to be assigned to the patient, and are then arranged into a plausible 
gestalt. For example, a patient suffering from intracerebral bleeding (which 
causes an incurable pressure within the skull and thereby a deadly damage 
of the brain and the brain stem) and a patient suffering from a too high 
level of blood sugar can appear very similar. Nevertheless, the two diseases 
would be a different diagnostic gestalt, since such a gestalt has a time struc-
ture. It necessarily includes a past which caused the actual physical state. 
The past of a patient in a diabetic coma is very different from the past of a 
patient suffering from intracranial bleeding. A similar actual appearance 
does not guarantee the similarity of the diagnostic gestalt.

Performing the tests and arranging them into a plausible gestalt are 
activities exerted by the medical staff. The result of their activity, the 
arranged gestalt, will be interpreted by asking if it indicates the presence of 
the patient as a living being or not. If the physical appearance is interpreted 
as being alive, the arranged gestalt—the result of the physicians’ actions—
is seen as an expressive realization of the patient’s life, that is, the result of 
the patient’s own activity. If the physical appearance is interpreted as an 
indication of the patient’s death, the arranged gestalt is seen as an indica-
tion of the nonexistence of the patient as a being whose life is expressively 
realized within the gestalt. The equivocal relationship between the gestalt 
and the patient as an ou-topian counterpart becomes an unequivocal one: 
The gestalt indicates the presence of the patient, who is not a living being 
but an inanimate body.

The tests and their arrangement into a conclusive gestalt belong to the 
realm of the positive knowledge, which is mastered by the medical staff. To 
read the gestalt as an indication of being inanimate/dead, alive, or aware—
or as a person—implies a qualitative leap to what lies outside the topology 
of mastered positive knowledge. The medical practice of interpreting physi-
cal bodies cannot avoid its counterparts as ou-topian beings. The  expressive 
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realization of life refers to the patient as an ou-topian counterpart who 
expresses him or herself autonomously in the physical gestalt. Thus, the 
diagnosis of the patient as being alive has a paradoxical structure. On the 
one hand, it is the result of the interpretative ascription of medical doctors, 
but on the other hand, the gestalt is understood as the autonomous expres-
sive realization of the patient as a living being.

CONCLUSION

The ethnography, the data of which I have presented here, was theory 
driven. The collection of data and its interpretation were guided by a con-
cept which was derived from sociological theory. To take into account the 
fi rst step of interpretation served as a concept which made the analysis 
sensitive for (1) border phenomena in social reality, and (2) the paradoxical 
structure of the acknowledgment of the other as a social person. In both 
respects, the theoretical concept has worked effi ciently. The diagnosis of 
death could be identifi ed as a border regime, which delimits the realm of 
social persons.

In the case of the analysis of border regimes, the analysis transcends 
the limitations of traditional sociological analysis. Sociological analysis 
of the treatment of intensive care patients—as it is effected, for example, 
by Strauss and Zussman—is usually restricted to interactions structured 
by mutual expectation-expectations. Such studies only address the second 
step of interpretation but do not look at the elementary fi rst step by which 
it is decided which entities have to be treated as social persons. Focusing on 
the logical fi rst step of interpretation broadens the scope of the sociologi-
cal analysis in a systematic way. The patient as a living being is made vis-
ible. An unconscious patient is an actor whose expressivity contributes to 
accomplishing the crucial features of the situation. If the patient’s expres-
sivity would stop, the features of the situation would dramatically change. 
A dead patient would at once be removed from the ward—either he or she 
would be brought to the morgue or prepared for harvesting organs. Fur-
thermore, the elementary physical expressivity of being alive shows that 
it has a paradoxical structure similar to the acknowledgment of being an 
actually communicating alter Ego.

One intention of this essay was to involve science studies, especially 
ANT, and sociological theory into a discussion. The advantage for soci-
ological theory should have become clear: to extend the circle of actors 
beyond the circle of self-conscious human beings. With reference to ANT, 
the advantage of my approach lies in making the concept of being an actor 
more differentiated. Up to now, usually two different actor positions are 
differentiated: human persons and artifacts. To focus systematically on 
the fi rst step of interpretation reveals that a more differentiated concept is 
required: Besides the actor positions of human social persons on the one 
hand, and artifacts on the other hand, the actor position of the body being 
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alive should be included not only in the analysis of actor networks7 but also 
in any social analysis of technoscientifi c and biomedical practices.

NOTES

 1. The problem of the actor lies at the core of the debates between the strong 
program (Bloor 1991, 1999a, 1999b; Collins & Yearley 1992) and the actor-
network theory (Latour 1991/1995, 1999; Callon & Latour 1992).

 2. Although Niklas Luhmann (1984) interpreted the concept of double contin-
gency differently from Parsons, he continued the tradition of using a dyadic 
key concept in order to understand the emergence of a novel type of order, 
which he described as autopoietic social systems.

 3. See the methodological considerations in Callon and Latour (1992). A more 
detailed analysis of the Latourian methodology reveals that its basic problem 
is not that it includes nonhumans as actors. On the contrary, the founda-
tional problem is that the Latourian methodology remains anthropocentric. 
Humans (technicians and engineers) are the crucial actors who can ascribe 
the status of an actor to nonhumans, whereas the nonhumans cannot ascribe 
the status of an actor to a human being in a symmetrical way; see Lindemann 
(2002b: ch. 2; 2005: 70ff.; 2006).

 4. Lock (2002) has offered a detailed comparison of “brain death” in Japan and 
the United States. It would be an interesting topic to discuss the differences of 
biomedical cultures in Japan, Germany, and the United States. Nevertheless, 
I restrict myself in this context to unfolding the relationship of theory and 
empirical data.

 5. Translation by Gesa Lindemann and Allison Brown.
 6. This analysis corroborates in some respects the results of Annemarie Mol’s 

(2003) ethnography of atherosclerosis. She argued that different subdisciplines 
in medicine produce multiple bodies. This is equivalent to what I describe as the 
dissection of the body necessary to perform the diagnosis. However, concern-
ing the integration of the dissected parts into a diagnostic gestalt, my account 
is different from Mol’s. This is mainly due to the concept of the patient as an 
ou-topian counterpart, which has no equivalent in her account of the multiple 
body.

 7. Mol (2003) talks about social persons as experiencing bodies. Such bod-
ies can talk and go from one medical department to another. Bodies merely 
being alive are different: They cannot talk, they cannot move, they are simply 
alive, and as such they are actors. Elsewhere, I have shown that a fourth actor 
position can be identifi ed, the body being aware of itself and its environment, 
which can be clearly differentiated from the body being alive and the actor 
position of the social person (Lindemann 2002b: ch. 5).

REFERENCES

Berkenhoff, Hans Albert. 1937. Tierstrafe, Tierbannung und Rechtsrituelle Tiertö-
tung im Mittelalter. Strasbourg.

Bloor, David. 1991. Knowledge and social imagery, 2nd ed. Chicago: University 
of Chicago Press.

———. 1999a. Anti-Latour. Studies in History and Philosophy of Science 30: 
81–112.

RT57982_C003.indd   57RT57982_C003.indd   57 4/3/2007   12:51:46 PM4/3/2007   12:51:46 PM



58 Gesa Lindemann

———. 1999b. Reply to Bruno Latour. Studies in History and Philosophy of Sci-
ence 30:31–36.

Blumer, Herbert. 1954/1986. What is wrong with social theory? In Symbolic 
Interactionism: Perspective and method, edited by Herbert Blumer, 140–52. 
Berkeley: University of California Press.

Callon, Michel, and Bruno Latour. 1992. Don’t throw the baby out with the bath 
school! A Reply to Collins and Yearley. In Science as practice and culture, 
edited by Andrew Pickering, 343–68. Chicago: University of Chicago Press.

Collins, Harry M., and Steven Yearley. 1992. Epistemological chicken. In Science 
as practice and culture, edited by Andrew Pickering, 301–26. Chicago: Uni-
versity of Chicago Press.

Evans, Edward P. 1906. The criminal prosecution and capital punishment of ani-
mals. London: Faber and Faber.

Klinke, Rainer, and Stefan Silbernagl. 1996. Lehrbuch der Physiologie. 2nd ed. 
Stuttgart: Thieme.

Latour, Bruno. 1991/1995. Wir sind nie modern gewesen. Berlin: Akademie Verlag.
———. 1999. For David Bloor…and beyond: A reply to David Bloor’s “Anti-

Latour.” Studies in History and Philosophy of Science 30: 113–29.
Latour, Bruno, and Steve Woolgar. 1979. Laboratory life: The social construction 

of scientifi c facts. London: Sage.
Lindemann, Gesa. 2001a. Die refl exive Anthropologie des Zivilisationsprozesses. 

Soziale Welt 52, no. 2: 181–98.
———. 2001b. Die Interpretation “hirntot.” In Hirntod. Zur Kulturgeschichte 

der Todesfeststellung, edited by Thomas Schlich and Claudia Wiesemann, 
318–43. Frankfurt am Main: Suhrkamp.

———. 2002a. Kritik der Soziologie. Deutsche Zeitschrift für Philosophie 50, no. 
2: 227–45.

———. 2002b. Die Grenzen des Sozialen. Zur sozio-technischen Konstruktion 
von Leben und Tod in der Intensivmedizin. München: Fink.

———. 2003. Beunruhigende Sicherheiten. Zur Genese des Hirntodkonzepts. 
Konstanz: Universitätsverlag.

———. 2005. The analysis of the borders of the social world: A challenge for socio-
logical theory. Journal for the Theory of Social Behavior 35:69–98.

———. 2006. Die Emergenzfunktion und die konstitutive Funktion des Dritten. 
Perspektiven einer kritisch-systematischen Theorieentwicklung. Zeitschrift 
für Soziologie 35:82–101.

Lock, Margaret. 2002. Twice dead: Organ transplants and the reinvention of 
death. Berkeley: University of California Press.

Luhmann, Niklas. 1984. Soziale Systeme. Grundriß einer allgemeinen Theorie. 
Frankfurt am Main: Suhrkamp.

Mead, George H. 1934/1967. Mind, self, and society. Chicago: University of Chi-
cago Press.

Mol, Annemarie. 2003. The body multiple: Ontology in medical practice. Dur-
ham, NC: Duke University Press.

Parsons, Talcott. 1968. Interaction: Social interaction. In International encyclope-
dia of the social sciences, vol. 7, 429–41. New York: Macmillan/Free Press.

Simmel, Georg. 1908/1983. Soziologie. Untersuchungen über die Formen der 
Vergesellschaftung. Berlin: Duncker und Humblot.

Strauss, Anselm, Shizuko Fagerhaugh, Barbara Suczek, and Carolyn Wiener. 1985. 
Social organization of medical work. Chicago: University of Chicago Press.

Weber, Max. 1921–1922/1980. Wirtschaft und Gesellschaft. Tübingen: Mohr.
Zussman, Robert. 1992. Intense care: Medical ethics and the medical profession. 

Chicago: University of Chicago Press.

RT57982_C003.indd   58RT57982_C003.indd   58 4/3/2007   12:51:46 PM4/3/2007   12:51:46 PM



Part II

Epistemic practices and 
material culture(s)

RT57982_C004.indd   59RT57982_C004.indd   59 4/3/2007   12:54:10 PM4/3/2007   12:54:10 PM



RT57982_C004.indd   60RT57982_C004.indd   60 4/3/2007   12:54:15 PM4/3/2007   12:54:15 PM



4 The future is now
Locating biomarkers for dementia

Margaret Lock

The molecular vision of life that predominated during the second half of 
the twentieth century, culminating recently in the mapping of the human 
genome, is grounded in a mechanistic biology, one primary objective of 
which is to enable the engineering of bodies and minds (Kay 1993: 17). 
This particular form of molecularization is deterministic, one assumption 
being that knowledge about specifi c genes makes possible reliable predic-
tions about the occurrence of disease. As part of this endeavor, techno-
logical innovations since the mid-1980s have facilitated the genetic testing 
and screening of individuals, with both negative and positive consequences 
(Duster 1990; Kitcher 1996). However, this particular form of molecu-
lar biology, although its approach remains valid for single-gene disorders, 
shows many signs of being on the wane. Theorizing and research into 
susceptibility genes1 implicated in complex diseases and behaviors have 
brought about a fundamental transformation in molecular biology, on the 
order of a paradigm shift, with enormous potential consequences for clini-
cal care of all kinds, including the genetic testing of individuals.

When mapping the human genome, involved scientists set aside approx-
imately 98 percent of the DNA they had isolated, labeling it as “junk” 
because it did not conform with their idea of how the blueprint for life was 
assumed to work. Since the announcement in early 2001 that the Human 
Genome Project was more or less complete, things have changed dramati-
cally and junk DNA, thrust summarily to one side in order to focus on the 
task of mapping only those genes that code directly for proteins, can no 
longer be ignored. It was recently noted in Scientifi c American, for exam-
ple, that

new evidence…contradicts conventional notions that genes…are the 
sole mainspring of hereditary and the complete blueprint for all life. 
Much as dark matter infl uences the fate of galaxies, dark parts of the 
genome exert control over the development and the distinctive traits of 
all organisms, from bacteria to humans….[S]ome scientists now sus-
pect that much of what makes one person, and one species, different 
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from the next are variations in the gems hidden within our “junk” 
DNA. (Gibbs 2003: 48)

This junk is composed largely of RNA that does not code for protein 
production but, even so, is deeply implicated in gene expression and regula-
tion, and so must now be sifted through (Eddy 2001; Mattick 2003, 2004). 
The result is that we have entered an era, almost overnight, in which the 
“dark” parts of the genome are starting to fl uoresce.

The activities of noncoding RNA (ncRNA) are believed to comprise 
the most comprehensive regulatory system in complex organisms; ncRNA 
functions to create the “architecture” of organisms, without which chaos 
would reign (Mattick 2003). To this end, ncRNA has been shown to pro-
foundly affect the timing of processes that take place during development, 
including stem cell maintenance, cell proliferation, apoptosis (programmed 
cell death), and the onset of cancer and other complex ailments (Petronis 
2001). Consequently, the research interests of molecular biology are no 
longer confi ned largely to mapping structure, but have expanded to unrav-
eling the mechanisms of cell and organ function through time. Central to 
this endeavor is to understand gene regulation—above all how, and under 
what circumstances, genes are switched “on” and “off.”2 In this rapidly 
proliferating science known as epigenetics, organized complexity is rec-
ognized, and activities of the cell, rather than simply those of genes, are 
the primary targets of investigation, although the effects of evolutionary, 
historical, and environmental variables on cellular activity, developmental 
processes, health, and disease are freely acknowledged.

This emerging knowledge has exploded the central dogma on which 
molecular genetics was founded. Metaphors associated with the mapping of 
the human genome—the Book of Life, the Code of Codes, the Holy Grail, 
and so on—are entirely outmoded. The result is that gene fetishism—never 
embraced wholeheartedly by all involved scientists (see Berg 1991 and 
Davis 1990, to name just two)—is now clearly on the wane among many, 
perhaps the majority of, experts. DNA is not, after all, a blueprint for the 
organism. The gene has been dethroned as “part physicist’s atom and part 
Plato’s soul” (Fox Keller 2000a: 277), and can no longer pass as the funda-
mental animating force of human life. Ironically, it is the same technologies 
of molecularization that enabled systematic manipulation of DNA that are 
now causing the undoing of the genotype/phenotype dogma that drove the 
reductionistic approach to genetics dominant for the past fi fty years. The 
current “defi nitional disarray of the gene” (Fox Keller 2000a: 274; see also 
Rheinberger 1995) was brought to a head by the fi ndings of the Human 
Genome Project, and “genes have come to remind, at least some biologists, 
of the organism, pointing to its peculiarly biological as distinct from its 
strictly biochemical properties”—in other words, “we might say that the 
‘organism’ has been disinterred from its earlier submission inside the mate-
rial entity” (Fox Keller 2000a: 275).
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With the cell at center stage, gene-gene, gene-protein, and gene-envi-
ronment interactions cannot be ignored, and biological pathways are no 
longer thought of as necessarily linear or unidirectional. A space has been 
opened up between genotype and phenotype that was partially recognized 
one hundred years ago, but conveniently set to one side. Commenting on 
these developments, the biologist Richard Lewontin has this to say:

Unlike planets, which are extremely large, or electrons, which are 
extremely small and internally homogenous, living organisms are 
intermediate in size and internally heterogenous. They are composed of 
a number of parts with different properties that are in dynamic inter-
action with one another and the parts are, in turn, composed of yet 
smaller parts with their own interactions and properties. Moreover, 
they change their shapes and properties during their lifetimes, develop-
ing from a fertilized egg to a mature adult, ending fi nally sans teeth, 
sans hair, sans everything. In short: organisms are a changing nexus 
of a large number of weakly determining interacting forces. (Lewontin 
2003: 39)

Lewontin wonders if biology is inevitably a story of “different strokes 
for different folks,” a collection of exquisitely detailed descriptions of 
diverse forms and functions down to the molecular level; or, from “this 
booming, buzzing confusion,” can a biologist derive some general claims 
that are freed from the dirty particulars of each case? Not laws, of course, 
but perhaps at least some widely shared characteristics? Lewontin agrees 
with Fox Keller (2002) that history and epistemology both speak against 
this and that, as far as making sense of life is concerned, all our models, 
metaphors, and machines, while they have contributed much to our under-
standing, provide neither unity nor completeness. On the contrary: Facing 
up to complexity is the order of the day, although many obdurate problems 
continue to be studiously avoided, and, more disconcerting, much of what 
was understood as settled with respect to the function of genes must now 
be revised.

An interview with the CEO of Perlegen Sciences, published in part in 
Genetic Engineering News (Dutton 2003), makes it clear that, on the basis 
of revelations about complexity, molecular genomics is at an impasse: “the 
dream is to identify genetic markers for disease by sequencing the genome 
of hundreds of thousands of people with and without a given disease. As 
yet, though, this is not practical.” This same magazine notes that genom-
ics and proteomics have not thus far resulted in improved diagnostics or 
therapeutics (see also Angell 2004), and an employee of Curagen (Dutton 
2003: 4) is cited as stating,

Last year was the worst year in a decade in terms of numbers of new 
drugs approved by the FDA. Only one of these acted specifi cally against 
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a newly identifi ed target from the human genome. The pharmaceutical 
industry is stalled.

Another interviewee added, “[E]ven if I could sequence your own per-
sonal genome, there’s not much you could do with the raw sequence infor-
mation today.”

GREEDY REDUCTIONISM

A critical review of the history of genetics from the late nineteenth century 
(Fox Keller 2000b; Sapp 1983) shows how we have for more than one hun-
dred years been on a path of oversimplifi cation. Disciplinary battles of the 
day were, as always, struggles for power and authority in which the creation 
of a genotype/phenotype distinction—a perceptual split between structure 
and its expression—was to win out over earlier ideas about inheritance 
that were disparagingly called the “transmission conception of heredity,” 
in which it was assumed that personal qualities and behaviors were passed 
on from generation to generation. Kerr et al. (1998) and Lock, Freeman et 
al. (2006a) have shown that the “transmission concept of heredity” con-
tinues to be made use of by many, perhaps the majority of, people in their 
everyday lives, but adoption of the genotype/phenotype distinction in the 
emerging profession of genetics was to eliminate such associative thinking 
among experts and swing the pendulum very far in the direction of genetic 
determinism. By the early twentieth century, genetics had been likened by 
its founder, the Danish scientist Wilhelm Johannsen, to the “hard” science 
of chemistry (1923). And the hope was later expressed by H. E. Armstrong, 
writing in the 1930s, that “some day, perhaps, biography will be written 
almost in terms of structural chemistry, and the doctrine of descent stated 
in terms of the permutations and combinations affected between genes”; 
any other order of explanation was regarded as superfl uous (Armstrong 
1931: 238).

Daniel Dennet argues that scientists exhibit “greedy reductionism” when 
“in their zeal to explain too much too fast, [they] under-estimate complex-
ity, trying to skip whole layers or levels of theory in their rush to fasten 
everything securely to the foundation” (1995: 82). The seeds were sown for 
this type of reductionism once the genotype/phenotype distinction became 
dogma, a position that was then built upon later in the famous 1953 pub-
lication of Watson and Crick, “The Structure of DNA,” which formed the 
groundwork for the Central Dogma of the new molecular biology.

As is well-known, Watson and Crick argued for a unidirectional fl ow 
of information from DNA to RNA to protein to phenotype, thus consoli-
dating the power of the gene. Profoundly infl uenced from the 1950s by 
computer technology and the dazzle of the information sciences, the idea 
of the genome as an informational template was advanced by reifying the 
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gene itself and trivializing everything else. Any possible contribution to 
the phenotype made by the environment internal to the organism, most 
signifi cantly that of individual cells, and the response of the organism as 
a whole to changing environments was dismissed as so much fl otsam (Fox 
Keller 2002).

Gabriel Gudding notes that the disappearance of the body in molecu-
lar genetics over the past decade is associated with new technologies that 
enable rapid DNA analysis and permit a massive redeployment of agency 
and morality to the gene (1996). He reminds us how, increasingly, DNA 
evidence is used as the irrefutable mark of identity, whether in the court-
room as forensic evidence, or in determining if a female athlete is really 
what she claims to be. Our biographies are in part, at least, written in terms 
of structural chemistry, and the quest to sequence thousands of genomes—
human, animal, and plant—is rapidly being accomplished, although fre-
quently the emerging fi ndings were not as predicted, creating surprises in 
terms of both the length of genomes and the extensive DNA correspon-
dences among them.

Despite the hype associated with the sequencing of the human genome, 
with its misplaced metaphors of mapping and the unveiling of the Secret 
of Life, even before sequencing had commenced, the majority of involved 
experts knew that mapping was only a small part of the story, and when the 
human genome was fi rst more or less completed, knowledgeable commen-
tators stated that the resultant map was like being handed the equivalent of 
a list of parts for a Boeing 747, but with no idea as to how they go together 
and no awareness of the principles of aeronautics; the map represents a 
reduction of life to structure alone, and permits no insight into function.

SCALING DOWN COMPLEXITY

In practice, for the majority of basic science researchers, elucidation of the 
complexity associated with function consists in an effort to clarify what 
takes place in the hypothetical “space” between genotype and phenotype. 
The majority of researchers working in molecular genetics today acknowl-
edge that the environment and social variables play crucial roles in modify-
ing organisms; even so, these variables are black-boxed in preference for an 
approach that remains resolutely concerned with interactions internal to 
the material body. Most modeling continues, therefore, to be reductionistic 
and deliberately oversimplifi ed, but characterization of this research as one 
of genetic determinism is no longer apt.

In psychiatry, for example, Irving Gottesman suggests that models of 
complex genetic disorders “predict a ballet choreographed interactively 
over time [among] genotype, environment, and epigenetic factors which 
give rise to a particular phenotype” (1994: S27). In the early 1970s, Gottes-
man and Shields, in their investigations of schizophrenia, inspired by publi-
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cations in insect biology, created a concept of “endophenotypes” that they 
described as “internal phenotypes” discoverable by a “biochemical test or 
microscopic examination.” Their claim is that endophenotypes provide the 
means for identifying the “downstream” traits or facets of clinical pheno-
types, as well as the “upstream” consequences of gene effects (Gottesman 
& Shields 1972). Little was made of this concept until recently, but refer-
ences to it in psychiatric genetics are now common, and it is also beginning 
to appear in publications in the neurosciences and other human science 
disciplines. Gottesman (1994: S32) concedes that similar terms in current 
use—“intermediate phenotype,” “biological marker” or “biomarker,” 
“subclinical trait,” and “vulnerability marker” —are essentially synony-
mous with the endophenotype concept, but he wants to limit use of this 
latter term to those cases where specifi c heritability indicators are fulfi lled. 
In contrast, biomarkers, he argues, may be the products of environmental, 
epigenetic, or multifactorial effects.

This shift in emphasis constitutes an epistemological move away from 
determinism, and with it hopes have been raised for refi ning diagnostic 
categories—for being able to classify, for example, schizophrenia, bipolar 
disorder, and so on into clearly differentiated subtypes and to produce tai-
lor-made pharmacogenetic medications for these subtypes. But, as noted 
above, so far there have been virtually no deliverables.

In the following section, I turn to the condition of dementia, in par-
ticular to Alzheimer’s disease (AD), as an illustrative example of how the 
epigenetic approach to complex disease is being played out in basic science 
research and the clinic. Routinization of genotyping and tracking of bio-
markers are now customary in memory clinics where dementia patients are 
managed, but to date patients and their families are not informed about the 
results, and blood collection and other tests are carried out under research 
protocols in which informed consent forms specify that biological samples 
are donated for research purposes only, and not as part of clinical care. In 
the concluding section, I will discuss fi ndings from interviews with vol-
unteers in a randomized controlled trial in which fi rst-degree relatives of 
individuals diagnosed with Alzheimer’s disease are genotyped and then 
informed of their results. This National Institutes of Health (NIH) trial 
was designed with the express purpose of eventually extending such testing 
to the public at large. Open-ended interviews with volunteers in the trial 
permit a preliminary glimpse at the social effects of testing for susceptibil-
ity genes, notably on the arguments put forward by several social scientists 
about the long-term impact on subjectivity and identity of being labeled as 
“genetically at risk” (Novas & Rose 2000).

IN SEARCH OF PRODROMAL DEMENTIA

Media coverage of the death of Ronald Reagan in June 2004 included a 
newspaper article with the headline “Was That Trademark Smile the First 
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Sign of Alzheimer’s?” The author, a physician, suggested that it is quite 
possible that Mr. Reagan’s entire life history and long-established emo-
tional patterns may have “prepared the ground” for the illness that eventu-
ally robbed him of thought, speech, and movement. He stated, “Evidence 
strongly suggests that a lack of full emotional capacity is a risk factor for the 
later development of Alzheimer’s,” and he reminds readers that Reagan had 
an “alcoholic, unreliable father and an emotionally absent mother” (Maté 
2004). This information was linked in the same article with fi ndings from 
the widely cited Nun’s Study, in which participated 678 Catholic sisters 
who belong to an order called the School Sisters of Notre Dame located in 
seven regions of the United States. Statements written by these nuns when 
they were young women about why they wanted to enter the order, care-
fully stored for decades, were matched with neuropsychiatric assessments 
administered throughout the latter part of their lives from age seventy-fi ve 
on, and then subsequently linked to autopsy fi ndings after death (every nun 
had agreed when she entered the project to donate her brain for autopsy). 
It is argued on the basis of this study that those individuals who exhibited 
imagination and complexity in their thinking while young (that is, exhib-
ited “high idea density,” in the language of the researchers) were less likely 
to succumb to Alzheimer’s disease when they grew older (Snowdon 2001). 
This fi nding was not related to number of years of formal education, and 
was borne out as the autopsy results gradually accumulated: Ninety percent 
of those nuns whose brains exhibited extensive damage had shown “low 
idea density” as twenty year olds. This research gave an enormous boost 
to what has come to be known as the “cerebral reserve” hypothesis—such 
reserve being laid down commencing from the time in utero, and drawn on 
heavily today when theorizing about who is at risk for AD.

Of even greater interest was the fi nding that a small proportion of the 
nuns who coped very ably with the neuropsychological battery of tests 
administered to them turned out at autopsy to have extensive signs of the 
plaques and tangles assumed, since the time of Alois Alzheimer, to be the 
pathological hallmarks of the disease. Recent research, including a proj-
ect in which the brains of deceased centenarians have been autopsied, has 
yielded similar counterintuitive results (Silver et al. 2001). Conversely, it is 
also well recognized that a few individuals whose autopsied brains show 
a relatively small number of anatomical changes exhibit all the behavioral 
signs of dementia while alive (Swartz et al. 1999).

Adding to the confusion, it is now evident that dementias, perhaps with-
out exception, come in “mixed forms,” so that cerebro-vascular dementia 
is frequently present together with late-onset AD; alternatively, late-onset 
AD may be mixed with fronto-temporal dementia that causes hallucina-
tions. Yet other permutations and combinations exist among the “dement-
ing disorders,” a taxonomic group that includes Creutzfeldt-Jakob disease. 
Virtually no one today would argue that dementia is a myth, an exemplar 
of social construction, as was argued by some experts in the not too distant 
past (Stafford 1991); nor are plaques and tangles fantasy. (Late-onset AD 
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is, however, perhaps a convenient fi ction; among medical professionals, it is 
implicitly recognized as a shifting, unstable target that experts agree must 
be noted on diagnostic charts as “probable Alzheimer’s disease” until such 
time as an autopsy, if and when it is done, confi rms the diagnosis; although, 
as noted above, even autopsies do not necessarily constitute hard evidence.) 
After years of attempting to improve both the sensitivity and the specifi city 
of AD diagnoses, even in academic medical centers their accuracy varies 
between 63 and 90 percent. Meanwhile, at least one clinician/researcher 
has written an article entitled “The End of Alzheimer’s Disease,” in which 
he speculates that in the postgenomic era we will do away with this trou-
blesome label entirely (Whitehouse 2001)—a possibility that is actively 
opposed, for obvious reasons, by the International Alzheimer Society and 
its various chapters.

These paradoxes immediately raise the question of the ontological status 
of late-onset Alzheimer’s disease—what is “it,” and where exactly does “it” 
reside? Do the behavioral changes diagnosed on the basis of psychological 
testing, or the anatomical pathology demonstrated at autopsy, constitute 
the disease? And how exactly are genes implicated? Many involved scien-
tists and clinicians are sensitive to this taxonomic conundrum, although 
few, of course, are explicitly concerned with ontology.

PINNING DOWN AD

The UN Population Division estimates that the number of people in the 
world aged sixty years and older exceeded 635 million in 2002. By mid-
century, they will be about 2 billion, assuming starvation and infectious dis-
ease do not take an even greater toll than is currently the case. This means 
that 1 in 3 of us, or even 1 in 2 if the AIDS crisis continues unabated, will 
be over sixty, and the oldest old are the fastest growing group among the 
aged. Governments are running scared, and drug companies are hungry for 
breakthroughs in what is described as the new “pandemic of aging.” Fear 
of being overrun by the demented elderly means that money is available for 
research; at the same time, genomic technologies have become incremen-
tally more effi cient, and knowledge about the molecular mechanisms of 
AD has advanced. Even so, at present, there are neither sound preventive 
measures nor any treatments that do more than improve the situation for 
a few months in some patients—and these effects may well be entirely due 
to the placebo effect; in other words, caregivers note slight improvements 
because they are predisposed to do so when they are in charge of handing 
out medication (Grady 2004).

One result of the present impasse is that dementia research has bur-
geoned in a new direction. The time span that now interests many research-
ers extends backwards by two or three decades from the usual age of onset 
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of dementia, and the focus of attention is on people in middle age or even 
younger; those individuals who, it is believed, may well be beginning to 
harbor one or more of the endophenotypes currently recognized as can-
didate biomarkers for the fi rst signs of a preclinical, prodromal stage of 
dementia (Breitner 1999; DeKosky & Marek 2003).

These elusive biomarkers are now thought of by many as the core, or 
essence, of the disease. Some scientists, notably epidemiologists interested 
in the social determinants of health, argue that the presence of such bio-
markers may in part be the products of the effects of a combination of a 
genetic predisposition with specifi c types of parental behaviors during very 
early development in utero and infancy that in concert affect the wiring of 
the infant brain, and hence aptitude for formal education, which in turn 
further negatively affects the buildup of “cerebral reserve.” No one doubts 
that ultimately age is the greatest risk factor for late-onset AD. These 
currently fashionable theses are, in effect, fi nite regressions on age-depen-
dent, individualized, life-course thinking about dementia causality.

A recent article in Public Health gives a strong hint that linear model-
ing such as the above does not tell the whole story. Colin Pritchard and 
colleagues note in this article that, after controlling for increased life 
expectancy, the number of deaths due to dementia has soared over the past 
twenty years in Europe, North America, and Australia. Even more strik-
ing is that dementia deaths are occurring at younger ages (Pritchard et al. 
2004). These changes may well in part be explained by the application of 
more rigorous diagnostic procedures. But, Pritchard et al. hypothesize, in 
addition, that environmental pollutants are taking their toll. If this is the 
case, it would neatly account for why people with lower levels of education, 
who are almost without exception exposed to more pollutants, appear to be 
at increased risk for AD—providing a more cogent argument than the usual 
one about individuals with only a few years of formal education being vul-
nerable because they have relatively fewer brain synapses and hence plaques 
and tangles take their toll on their paltry quota of “cerebral reserve.”3

That people who do not receive advanced education have fewer syn-
apses in their brains than individuals with many years of formal education 
is decidedly questionable. Further, it is usually conveniently forgotten by 
researchers who make such arguments, given the nature of contemporary 
education, that people with many years of schooling are rather well pre-
pared to deal with the neuropsychiatric tests dispensed at memory clinics 
and, moreover, that they may well be adept at “covering up” the early signs 
of dementia, blurring estimations of who is at risk.

Well-known researchers in the world of neurosciences point out that 
there are, at the moment, essentially two strategies for searching for bio-
markers for AD (Daffner & Scinto 2000). Alzheimer’s is a condition that 
is, of course, associated above all else with memory loss. Hence, in one 
approach, the focus of attention is on the limbic regions of the brain, 
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 primarily on the entorhinal cortex and the hippocampus—those parts of 
the brain associated with memory. Imaging technologies are used to detect 
these changes. The second major strategy is to monitor the by-products in 
the blood and cerebrospinal fl uid of the very earliest signs of the extraordi-
narily complex pathophysiological processes associated with AD. Involved 
researchers freely acknowledge the preliminary nature and limitations of 
these strategies.

In 1998, a consensus statement entitled “Molecular and Biomedical 
Markers of Alzheimer’s Disease” was released by the Ronald and Nancy 
Reagan Research Institute of the Alzheimer’s Association and the National 
Institute on Aging Working Group (reproduced in Scinto & Daffner, 2000: 
329–348). Such biomarkers, it is noted, should have a sensitivity for detect-
ing AD of over 80 percent and, similarly, a specifi city of over 80 percent in 
order that they can be reliably distinguished from biomarkers associated 
with other types of dementia—given what has already been spelled out 
above with respect to fl uid taxonomies, this is indeed a challenge! The state-
ment also points out that biomarkers of this kind must be reliable, repro-
ducible, noninvasive, simple to perform, and inexpensive. In other words, 
the ultimate objective is to isolate markers that can be readily detected 
in the offi ces of general practitioners, perhaps even of those GPs whose 
practices are located in developing countries. The term biomarker, as it is 
used in this consensus report, includes genes, endophenotypes, and clinical 
phenotypes. Among targeted biomarkers are neuropathological changes 
associated with the commencement of excess amyloid deposition resulting 
in plaque formation. A second is excess production of the protein tau—the 
precursor of tangles. Diagnosis of both these changes requires not only 
neuroimaging but also an examination of cerebro-spinal fl uid—a highly 
invasive procedure. Direct-to-consumer advertising encourages people to 
test themselves at home for another biomarker with smell test kits designed 
to detect changes in the olfactory epithelium. Yet other biomarkers are 
tracked by means of blood tests that detect misfolded proteins and changes 
in pupillary responses, in how one writes, in one’s gait, and so on—all of 
which are considered signifi cant by researchers.

Detection of these biomarkers is most common when people are enrolled 
into clinical trials or when they participate in clinical research in connection 
with the condition “discovered” in 1994 known as mild cognitive impair-
ment (MCI). This syndrome is the clinical form of prodromal dementia. 
Described as “a transitional state between the cognition of normal aging 
and mild dementia,” it is freely acknowledged among experts that MCI is 
heterogeneous; and a good number of experts refuse to recognize it as a 
condition at all. The hope is, on the basis of fi ndings from clinical trials, to 
create subtypes of patients—those with MCI who convert to AD, and those 
whose cognitive decline is regarded as “normal” and who do not progress 
to outright pathology. Findings from neuroimaging, neuropsychiatric test-
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ing, detection of early molecular changes, and genotyping create assem-
blies of knowledge that constitute this new space of divination. Thoroughly 
molecularized, this space is resolutely wedded to the idea of an age-related 
linear decline into pathology that can be differentiated from normal aging 
on the basis of extensive monitoring. This exhaustive hunt for endopheno-
types will, it is hoped, result in the establishment of clear boundaries for, 
and the normalization of, prodromal, incipient dementia.4

This model gives very little attention to consideration of the contribu-
tions to ill health made by the social and physical environments of the thou-
sands of people diagnosed with mild cognitive impairment; it pays only 
lip service to gene-environment interactions, and works on the assump-
tion that the brain is somewhat like a muscle, an organ that needs fl exing 
and exercising regularly. Individual behavior is presumed to be a direct 
response to synaptic activity (LeDoux 2002), and higher levels of articula-
tion—mind, family interactions, societal responses to aging and dementia, 
and toxic environments—are cast to one side.

THE GENETICS OF ALZHEIMER’S DISEASE

It has been known for over twenty years that rare autosomal dominant genes 
are inevitably associated with what is known as “early-onset Alzheimer’s 
disease”; this form of AD—the type that was originally observed by Alois 
Alzheimer—has long been conceptualized as a “genetic disease,” although 
the age of onset for identical twins can vary by as much as a decade (Tilley 
et al. 1998). In 1991, one particular polymorphism of the APOE (apolipo-
protein E) gene present in all mammals, located in humans on chromosome 
19, was associated for the fi rst time with increased risk for the common, 
late-onset form of AD. This fi nding forced some second thoughts about 
the received wisdom of the day, namely, that Alzheimer’s disease in older 
people is “sporadic” and does not “run in families.” Recently, as a result of 
fi ndings from molecular biology, the thinking has shifted yet again.

A fairly broad consensus now exists among researchers that at least 
three complex molecular pathways lead to a fi nal common pathway, the 
endpoint of which is Alzheimer’s disease, and it is along these contribu-
tory pathways that the hunt for other involved genes and for biomarkers is 
taking place. The fi rst pathway is kick-started by the switching on in early 
midlife of one of the specifi c genes associated with early-onset AD. These 
mutations are found in about 170 families worldwide. A second, much 
more common pathway involves the APOE gene. This gene has three, and 
possibly four, polymorphic variations that are distributed unequally but 
universally among the human population, the APOEε2, ε3, and ε4 alleles. 
It is the APOEε4 allele that is implicated in risk for AD. Shortly after the 
fi rst claims were made in the early 1990s about an association between this 
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allele and increased risk for AD, disagreement existed. Today all research-
ers and clinicians concur that the allele is a susceptibility gene for AD, but 
that, although signifi cant, it is neither necessary nor suffi cient to cause the 
disease. Most of the research in connection with APOE has been carried 
out with Caucasian populations, and there is good reason to suspect that 
the ε4 allele can be protective in environments where gene pools other than 
those constituted by Caucasian DNA are dominant, making for further 
complexity (Corbo & Scacchi 1999). Clinical research in connection with 
the ε4 allele shows that when it is implicated in AD, exactly the same “fi nal 
common pathway” is involved as that set in motion by the autosomal domi-
nant genes, but these changes become manifest later in life (Selkoe 2002).

Given that in at least 50 percent of diagnosed cases of late-onset AD, 
patients do not have the APOEε4 allele, there must be at least one other 
pathway to AD. Such a pathway is constituted, it is assumed, by mutually 
interactive genes and noncoding DNA in conjunction with environmental 
factors internal or external to the body. This third alternative also results in 
the same fi nal common pathway, with the typical end result of plaques, tan-
gles, and cell loss. Given that as yet “undiscovered” genes are undoubtedly 
implicated, gene hunting continues to be important among researchers, and 
numerous “candidate genes” are being investigated for their possible con-
tribution to AD.

Two geneticists of neurodegenerative disorders recently summarized the 
current situation as follows: “First, and most importantly, the heritability 
of AD is high…this had been demonstrated in various studies…over the 
past decades” (Bertram & Tanzi 2004: R135). These authors then go on 
to criticize most of the research currently being done on the genetics of AD 
and fault the methodology, lack of replication, and inattention to haplotype 
structure. Using the citation index PubMed, they show that in 2003 alone 
a total of 1,037 studies were done on the genetics of AD, out of which 55 
analyzed genes were reported to have a positive association with increased 
risk for the disease, while 68 tested negative. Candidate genes were exam-
ined on every single chromosome. Bertram and Tanzi, exceedingly cau-
tious, conclude with a caveat that “while the genetic association per se 
[of APOEε4 with AD] has been extremely well established over the past 
decade, there is no consensus as to how this association translates patho-
physiologically,” nor how it functions in conjunction with other numerous 
candidate genes (Bertram & Tanzi 2004: R137). This confusing state of 
affairs perhaps accounts for why, at a recent international conference on 
AD held in Philadelphia in 2004, the sessions that drew the biggest crowds 
were not those on genetics (as had been the case two years previously in 
Stockholm), but those on biomarkers and on mild cognitive impairment. 
However, there is no political economy of hope associated with this dis-
ease. A few researchers and clinicians think there will be a breakthrough 
in one or two years, most say fi ve or ten, and some think we are fi ghting a 
losing battle.
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TESTING FOR ALZHEIMER’S GENES

Genetic testing is routinely offered to those few people who come from 
families where early-onset AD is present. The basic science research on 
these genes is recognized as robust, and because affected individuals may 
have to make choices about reproductive decisions as well as prepare for 
the future, testing is deemed appropriate in the same way as it is for Hun-
tington’s disease (Almqvist et al. 1997; Konrad 2005).

The situation is quite different with late-onset AD. Without exception, 
offi cial guidelines in North America, the United Kingdom, France, and else-
where are at present opposed to routine testing for APOE alleles. This rec-
ommendation is easily justifi ed, given that individual risk assessments for 
late-onset AD based on genotyping are at present regarded as so vague as to 
be deemed of little or no use in clinical care by the majority of clinicians and 
researchers (Farlow 1997; Liddell et al. 2001; McConnell et al. 1998; St. 
George-Hyslop 2000; Tilley et al. 1998). Knowledge about the genotype of 
a patient has absolutely no effect on clinical care or on prognosis, although 
it is used occasionally in support of a diagnosis of probable AD.

In reality, however, the guidelines are not always followed: Several pri-
vate companies in the United States offer testing for APOE, and an Early 
Alert Alzheimer’s Home Screening Test kit is marketed directly to consum-
ers (Kier & Molinari 2003). At least one nursing home in North Carolina 
will not accept residents without fi rst having applicants submit to an APOE 
test. Potential residents who test positive for APOEε4 are turned down on 
the grounds that they are likely to become demented and troublesome—
although a case was taken to court, no settlement was reached (Thomas et 
al. 1998).

To date, the uptake of commercialized testing is limited. By far, the 
majority of APOE testing takes place in research settings where genotype 
analysis is routinely performed on virtually all clients and patients attend-
ing the numerous memory clinics that have mushroomed in recent years in 
association with neurology departments in tertiary care hospitals in North 
America and Europe. Patients, and in some cases their fi rst-degree relatives, 
when they agree to be research subjects in connection with AD, are usually 
well aware that this will involve genotyping for APOE and perhaps other 
genes. However, these individuals are told that although genotyping is cru-
cial for research purposes, to date knowledge about one’s individual DNA 
has no clinical value. Consent forms make it clear that neither research sub-
jects nor their clinicians will be given information about individual patient 
genotypes (although, at times, there is some slippage).

Should such testing be freed of the constraints imposed by research 
protocols and be introduced into clinics for routine use, as is the ulti-
mate objective, then patients, families, and their clinicians will have to be 
informed about the results of DNA typing, and estimates of individual risk 
for AD must be discussed with them. How such risk will be calculated must 
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inevitably be suspect, in large part because so little is understood about 
the epigenetics of complex disease, and the dementias are proving to be 
particularly stubborn in this respect. Such calculations will constitute in 
effect “risks that cannot be known” (Ulrich Beck, cited in Yates 2003: 96) 
and can hardly be counted as prescient knowledge upon which individuals 
or families can or should act. However, it is abundantly evident that should 
a medication be found that works selectively on only one of the APOE 
polymorphisms, as is the fervent hope of companies working on dementia 
pharmacogenetics, then every single patient will be tested. It is then a short 
step to routine testing of nonaffected relatives.

Obviously, if scientifi c knowledge about human molecular genomics, 
proteomics, and epigenetics is to make headway, particularly in connec-
tion with preventive medicine and pharmacogenetics, then researchers must 
procure DNA samples from thousands of volunteer subjects (it is estimated 
that 500 subjects and 500 controls are needed per research project; Ber-
tram & Tanzi 2004), and, given the amount of testing that is already taking 
place, it is no surprise to hear from clinicians that family members of AD 
patients are increasingly saying that they want to be genotyped. A recent 
telephone survey of 314 people in the United States found that 80 percent 
said that if their family is predisposed to this disease, they would be will-
ing to be genetically tested for AD if they could be reassured that the test 
is accurate (Neumann et al. 2001). What is more, the litigious nature of 
U.S. society works to encourage testing: Three lawsuits have already been 
brought against physicians in the United States for failing to warn family 
members about risks for hereditary adult-onset diseases (Offi t et al. 2004).

THE REVEAL PROJECT

A National Institutes of Health (NIH) approved randomized controlled 
trial that goes under the name of REVEAL (Risk Evaluation and Educa-
tion for Alzheimer’s disease), in which volunteer subjects are tested for the 
APOE gene, is currently in progress. One justifi cation for this project is to 
assess how people respond to being informed that they have a gene that sci-
entists believe puts them at increased risk for late-onset Alzheimer’s disease. 
A second is the assumption that testing for susceptibility genes is likely to 
become increasingly common, especially in the private sector, and there-
fore knowledge about how people deal with risk information when it is 
impossible to make predictions with a high degree of confi dence is urgently 
needed. A third justifi cation for REVEAL is that to withhold information 
from people about their bodies is patronizing, and a fourth is that in many 
families where someone has died of AD, members of the next generation 
may well believe that they have virtually a 100 percent chance of contract-
ing the disease. If individuals can be taught, even if they are homozygous 
for APOEε4, that their lifetime risk for getting AD never approaches any-
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thing more than approximately 50 percent, then anxiety levels may well 
be lowered. The fi nal justifi cation for the research, and probably the most 
signifi cant, is to create a pool of APOEε4 individuals whose bloods can be 
used at any time to “enrich clinical trials.”

Families where one or more member has been affected by late-onset AD 
are targeted in this research, and they are recruited either through system-
atic ascertainment from American AD research registries kept at Boston, 
Case Western Reserve, and Cornell Universities, or through self-referral 
at each of these sites (Cupples et al. 2004). These volunteer research sub-
jects are practicing what I characterize as corporeal citizenship, in that 
they believe their contribution to research will help society at large and, 
secondarily, possibly their own affected family member or themselves in 
the future.

Upon recruitment, individuals are randomized into intervention and 
control groups, both of which then attend a PowerPoint education session 
that includes information on genetic susceptibility for AD. At this point 
the research subjects are asked to return to the research site at a later date 
for a blood draw; following this, individuals in the intervention arm are 
informed a few weeks later about their APOE status. Subjects assigned to 
be controls are not given this information during the trial, even though 
their blood has been collected, but they eventually learn their genotype. 
During the course of the following twelve months, systematic monitoring 
of people’s reactions to the project is carried out by means of three struc-
tured interviews conducted by genetic counselors. A subset of the sample, 
fi fty-fi ve individuals, volunteered to return after the completion of the basic 
REVEAL study to undergo semistructured, open-ended interviews.5 It is 
of note that, on average, participants in the REVEAL project have had 
seventeen years of formal education, considerably higher than that for the 
United States as a whole.

As part of a counseling session, research subjects are provided with 
“personalized risk assessments” for AD in the form of graphs based on age, 
family history, gender, and, for those people in the experimental arm of the 
project, DNA typing. By the time the qualitative interviews were carried 
out, more than twelve months after being told of their estimated risk, par-
ticipants, almost without exception, had transformed the estimates they had 
been given into accounts that “fi t” with their ongoing experience of being 
related to someone with Alzheimer’s disease, their individual assessment of 
their own family history, and the accumulated knowledge about the disease 
that they had gathered from a variety of sources. In other words, risk esti-
mates given out in the REVEAL study rarely displace “popular knowledge” 
that participants bring with them to the project, although a small number 
abandon their previous belief that they will without doubt get Alzheimer’s 
in the future. This retention of popular and personalized knowledge may 
in part account for the relatively small number of REVEAL participants 
(33 percent) who are able to accurately recall the risk estimates that they 
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were given—particularly noteworthy when 91 percent of them stated that 
“wanting to know” their genotype was a major motivation for participa-
tion in the project in addition to contributing to scientifi c research.

GENETICS AND BLENDED INHERITANCE

Social science research has amply documented the ways in which individu-
als actively interpret knowledge that they are given about their genotype 
and frequently exhibit resistance to drawing on genetic explanations alone 
to account for the illnesses that “run” in their families (Condit 1999; Lock, 
Lloyd et al. 2006b). Furthermore, when genetic information is incorporated 
into accounts about illness causation, such information supplements previ-
ously held ideas about the relationship among kinship, heredity, and health. 
For example, Cox and McKellin (1999: 130) have demonstrated that lay 
understandings of heredity often confl ict with theories of Mendelian genet-
ics because scientifi c explanations prove to be inadequate for families deal-
ing with the lived experience of genetic risk. Kerr et al. suggest that it is 
reasonable to assume that laypeople are their own authority when it comes 
to appreciating and understanding how genetics may shape their lives (Kerr 
et al. 1998).

To date, most social science research into the social ramifi cations of 
the new genetics has concentrated on the impact of transmitting informa-
tion about specifi c genes that bring about disorders with a highly (but not 
100 percent) predictable mode of Mendelian transmission. The situation 
is quite different when susceptibility genes are involved because estimates 
of risk, as noted above in the discussion of AD, are based on calculations 
of probability making use of variables that have low explanatory power. 
Adding to the complexity, professional understanding about the molecular 
genetics of complex disease is best described as “knowledge in fl ux,” with 
the result that estimates of probability are subject to repeated revision. We 
are not dealing with “matters of fact” at all, but with provisional, proba-
bilistic information that must then be translated into estimates assumed to 
best refl ect individual cases.

If, as has been shown, professional explanations about risk in connec-
tion with Mendelian diseases do not result in the types of understanding 
and behaviors that have been hoped for, even when professional genetic 
counseling is available (Hill 1994; Rapp 1999), what might be the situ-
ation in connection with the genetics of complex diseases? Results from 
the REVEAL project, and from parallel research carried out in Montréal 
where relatives of Alzheimer patients are not genetically tested (Lock et 
al. 2006a), suggest that people very often draw on a concept of “blended 
inheritance,” a form of thinking evident as early as classical times (Turney 
1995: 12), when trying to interpret probability estimates given to them 
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about their genotype. Accounts that draw on ideas about blended inheri-
tance remain very prevalent today, and assume a mixing or blending of 
entities passed on from generation to generation in clusters. Phenotypic 
resemblances shared among family members—physical features, personal-
ity types, and so on—indicate that these same individuals are equally prone 
to disorders that “run in their family.” It has been shown, even in connec-
tion with single-gene disorders, that this type of thinking is more common 
than an assumption, following Mendel, that genotype determines pheno-
typic expression (Richards 1996: 222). The qualitative interviews from the 
REVEAL study suggest, not surprisingly, that blended inheritance is made 
use of liberally to interpret risk estimates for AD based on APOE status 
and family history.

The inherent uncertainty associated with risk estimates that for by far 
the majority of REVEAL participants fall well below an increased risk of 50 
percent by age eighty-fi ve, compared with a “normal” population, coupled 
with a disease onset late in life, leaves plenty of room for research subjects 
to create their own personalized narratives about whether or not they are 
indeed vulnerable. Moreover, these individuals have an awareness, derived 
from the media and elsewhere (Lock, Lloyd et al. 2006), and reinforced 
by the REVEAL education session, that late-onset AD has multiple causes 
that are by no means understood, and that genetic susceptibility, although 
contributory, does not determine the future. Added to this is an inability 
on the part of some participants, despite many years of education, to effec-
tively understand what they are being told when given information about 
risk and the APOE gene. Everyone who took part in REVEAL had fi rst-
hand information about what it is like to live with Alzheimer’s disease, and 
many are also caregivers for their affl icted family member; it is this experi-
ence above all that colors responses to genotyping. For example, Carolyn, 
a psychiatric nurse, and her sister were both in the randomized group that 
received their APOE status. Carolyn learned that she has an APOEε3/3 
genotype, and was told as part of the REVEAL disclosure session that she 
is not at high risk, whereas her sister carries a copy of the ε4 allele and was 
informed, therefore, that, as an APOEε3/4, she is at increased risk. When 
asked about her response to being tested, Carolyn says,

In all honesty, I try not to think about it, because when I think about it 
I think of my sister’s risk factors and—I went through it with my dad. I 
really don’t want to think about going through it with her, you know.

When asked specifi cally about her reaction to her own results, Caro-
lyn responds,

I didn’t think one way or the other when I found out my risk factor…. 
I guess I don’t recall an awful lot.
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And yet she also justifi es her participation in REVEAL as having a desire 
to know about her genotype:

Knowledge is power. I really believe that. I mean, I don’t think you can 
necessarily change your destiny, but certainly to go through life with 
your eyes only half open doesn’t help you at all.

To the question of what kinds of actions such power might motivate, 
Carolyn remains unsure:

I think [REVEAL] provides useful information.… Just don’t ask me 
how I would use it.… I honestly don’t know.

During her training as a nurse, Carolyn had to complete two univer-
sity courses in genetics; no doubt, this contributed to her ability to recall 
what she was taught in the REVEAL education session, unlike most other 
participants. Laura, a schoolteacher, was informed that she has a 4/4 geno-
type. She comments.

I guess I thought [prior to REVEAL] I might have a 90 percent chance 
of having it [AD].… So, now I know my chance is fi fty, fi fty, so I can 
just say, we’ll fl ip the coin.

You know what, having been to, like, these little workshops, I’m 
still totally confused. I know I have two of them, whatever these bad 
things are, or something. And I’ve got one on my mother’s side and 
on my father’s side. So, I do know that by the time I’m, like, 70 I have 
a 50 percent chance of having it, which doesn’t seem so bad except 
that most people have a 10 percent chance and reach 70. It’s not too 
good.

When asked to explain more about the “bad things,” Laura replies,

I don’t know. I don’t know what gene it is.… It’s not the BRCA gene.

Other people sounded equally confused, and one or two resorted to sar-
casm to convey their feelings about being genotyped:

I understand basic genetics and, you know, Mendelssohn, and those 
plants and stuff. I know now that APOEε4 is bad and I have one, but 
I don’t know why it’s bad or what it does. Well, I know where I am at, 
where I stand. I can let my kids know where we stand. You know, I 
mean, maybe get it, maybe not.
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Several participants found that the information provided by REVEAL 
confl icted with their own understanding about the future. Rebecca, a 3/3 
genotype with four affected relatives, insists,

According to that [AD test], I don’t have the risk, okay? So, technically 
I should feel better. But I don’t believe it. If I had all the confi dence in 
the world in that test, I would say: “Oh maybe it’s not going to hap-
pen.” But I don’t think so, and even if I had a gene test come out and 
say: “Yes, defi nitively, this is you, you’re going to get it,” it wouldn’t 
make any difference because I already thought I would anyway.

When asked what they think might be the cause of AD, interviewees 
almost without exception give multicausal explanations, although genetics 
is included as a contributory cause more than any other, followed by the 
environment, diet, and aluminum (a cause no longer subscribed to by scien-
tists), and then numerous other variables including depression, stress, lack 
of mental or physical activity, and age. However, even a brief elaboration 
of the discussion shows at once how beliefs about genetics are embedded in 
complex narrative accounts. A fi fty-two-year-old who was a control in the 
study and does not, therefore, know her APOE status refl ects on matters in 
the following way:

Do I think I have a higher than normal chance? Yes. Heredity. And 
also I’m so much like my mother. And I would say to her, “Mother, I 
hope I’m not like you in this regard,” you know…I know that she had 
Alzheimer’s. Fact. Therefore, there’s a very high likelihood that one or 
more of her children will have a predisposition toward it. And I would 
say I’m front-runner because of so many other characteristics that are 
very much like my mother’s.

Jane, who was given a 3/3 typing and has one affected relative, comments,

I have—don’t even know what—don’t even remember because it meant 
so little to me.… My risk before 85 was just minimally more than oth-
ers. After 85, like 15 percent more. To me, that made no sense.… I 
really believe I don’t have much chance of missing it just by the gene-
alogy. I mean…when I look at both sides of my family, my mother’s 
family is all—there’s nothing else, just Alzheimer’s. My father’s side, 
there’s no Alzheimer’s. It’s heart trouble and high cholesterol and high 
triglycerides. Well, I take after my mother.

Another person assigned to the control group, who was unhappy that 
she had not been among those who were genotyped, also drew on blended 
inheritance to account for her concerns:
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I’ve showed you the picture of me and my dad. We look like clones, 
practically, physically. And nobody’s really said—I don’t know whether 
the information is out there because I haven’t read it—whether or not 
that makes a difference, a person’s physical appearance. But I have a 
suspicion that it does.

One other participant comments on her brother,

My brother is very worried. He’s not very sophisticated scientifi cally, 
and he tends to feel that he has inherited a lot of my mother’s qualities. 
He has her hair color and her blue eyes and many of her behavioral traits 
as well. I don’t mean to belittle my brother, but this is what he thinks.

Despite a strong propensity to create accounts that incorporate ideas about 
blended inheritance, the majority of respondents do not dwell on genetics 
exclusively; very frequent, too, are comments such as the following:

I think genetics plays a part, but I don’t think it’s the end all. I’m sure 
that a lot of the care about diet, and health, and the exercise that we do 
today will prolong life and mental acuity.…

It’s a kind of a Russian roulette kind of thing. Everything’s got to be 
working against you, whatever these factors may be. And I don’t even 
know what. Maybe aluminium in your teeth? You hear some of these 
things. I don’t know.

Among those subjects who draw on theories of blended inheritance, a 
belief that biology is destiny in effect persists. This is despite participation 
in the REVEAL project, contrary to professional counseling and what is 
known about the genetics of AD, and even at times contrary to test results. 
On the other hand, some people apparently go away reassured that they are 
not at such a high risk as they had supposed, and this no doubt is a good 
thing, unless perhaps they are overreassured and believe that they are not 
after all vulnerable to the disease.

Clearly, research into endophenotypes, biomarkers, and associated sus-
ceptibility genes is crucial, but it remains an open question if it is indeed 
patronizing, as the justifi cation for REVEAL suggests, to withhold from 
individuals the results of their genotyping, unless it is agreed by all involved 
that the transmission of details about what are in effect irresolvable uncer-
tainties is of value. Interviews with REVEAL subjects indicate that tidings 
of uncertainty serve only to reinforce among a good number of individuals 
highly seductive but thoroughly outmoded beliefs, at least as far as molecu-
lar biologists are concerned, about blended inheritance. Although very few 
families believe that genetics are the sole cause of AD, the danger of routin-
izing genetic testing and informing people about their APOE status is that 
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this practice will distract both medical experts and the public from the 
challenging questions raised by epigenetics, including why so many people 
with the ε4 polymorphism do not get AD.

Researchers and clinicians dealing with Alzheimer’s disease and other 
dementias are fully aware of the complexity that confronts them in both the 
research laboratory and the clinic. At the same time, it is evident that this 
complexity must be scaled down if it is to become manageable. The cur-
rent emphasis given to tracking down biomarkers as early signs of demen-
tia is one clear example of this, and the continued focus on gene hunting 
is another. However, REVEAL researchers have carefully avoided giving 
their research subjects the impression that AD causality is straightforward, 
leaving people plenty of room for various interpretations about what their 
genotypes might mean for the future. It is clear that these research subjects, 
after learning which of the APOE polymorphisms they possess, do not come 
away from REVEAL questioning their identity or sense of self in any last-
ing way. And it seems, for the time being at least, the deeper we enter into 
the world of epigenetics, the less predictable will become risk estimates for 
complex disease based on genotyping alone. What this suggests is that the 
present custom of anonymizing biological materials obtained from volun-
teer research subjects should continue, and that these volunteers should not 
expect to receive personalized information about their genotype in return. 
Unseating the gene at center stage is not easy, but the time has come to face 
this challenge head-on.
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Libbey Eurotext, Paris.

 1. Numerous genes are polymorphic and exhibit a number of variations that are 
widespread in human populations. Those polymorphisms that are associated 
with an increased risk for developing a disorder are known as “susceptibility 
genes.” Such gene variants are neither necessary nor suffi cient to cause spe-
cifi c diseases.

 2. The importance of gene regulation was fi rst noted by Jacob and Monod over 
forty years ago (1961), but mapping DNA structure was given priority.

 3. The association between low levels of education and increased risk for late-
onset AD is widely accepted as essentially verifi ed, even though such a sup-
position does not fully mesh with the fi ndings of the Nun’s Study (Snowdon 
2001).
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 4. Most current research into epigenetics focuses primarily on the expression 
and regulation of genes and investigates the conditions under which a gene 
is “switched on” or “switched off.” Related questions at the phenotypic level 
ask why monozygotic twins do not always manifest the same diseases and, 
why, when they do, the age of onset can differ by up to two decades (Schmie-
deskamp 2004). This narrowly conceptualized epigenetic approach makes 
the limitations of genetic determinism patently evident. A broader, critical 
form of epigenetics, known as “developmental systems theory” (DST), sup-
ported by a mix of philosophers and biologists, is currently gaining ground. 
Using this approach, it is argued that epigenetic phenomena should be rec-
ognized as having independence from genetic variation. The starting point is 
an ontological reversal of genetic determinism, and gives priority to dynamic 
interactions among very many variables with numerous possible outcomes. 
The biologist Scott Gilbert argues that the DST approach implies that “our 
‘self’ becomes a permeable self. We are each a complex community, indeed, a 
collection of ecosystems” (Gilbert 2002: 213). At the biological level, a fun-
damental question arises as to whether a gene, defi ned as a DNA sequence, 
can indeed count as the unit of heredity, especially as recent research strongly 
suggests that epigenetic phenomena can be transmitted from one generation 
to another (Champagne & Meaney 2001).

 5. I was approached by one of the principal investigators of the REVEAL proj-
ect to carry out the qualitative part of the research after the initial interviews 
were almost completed. I expressed my reservations about the project, and 
agreed to participate in it on the understanding that I would interview the 
involved clinicians and genetic counselors in addition to a sample of research 
subjects. Three graduate students, Janalyn Prest, Stephanie Lloyd, and 
Heather Lindstrom, participated in the creation of the interview protocols 
and carried out most of the interviews with the research subjects.
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5 Embodied action, enacted bodies
The example of hypoglycaemia

Annemarie Mol and John Law

LIVING BODIES

We all know this: that the living body is both an object and a subject.
We know that the body is an object of medical knowledge. When it is 

observed with the naked eye and through microscopes, CT scans and other 
visual machinery the body is an object. It is an object when it is measured in 
a variety of ways, from counting the pulse to determining the blood levels 
of haemoglobin, creatinin, calcium. And the body-object may be sensed as 
well: when the hands of the doctor feel for lumps, or for points of orienta-
tion in an operation.

The living body is a subject, too. It is us, we: for it is as embodied that 
we are human beings. So the body is the fl eshy condition for, or, better, the 
fl eshy situatedness of, our modes of living. In being a living body we expe-
rience pain, hunger, or agony as well as satisfaction, ecstasy, or pleasure. 
And while the object-body is exposed and publicly displayed, the subject-
body is private and beyond, or before, language.

If one wants to write about living bodies this seems to be the place to 
start, this given, that we have a public body-object and are a private sub-
ject-body. It has been articulated in philosophy, anthropology, and sociol-
ogy as well as in medicine.1 It appears time and again in testimonies of real 
life experience. It is what we all know. But maybe it is time to escape from 
this self-evidence. Maybe it is time to start knowing something else—or in 
another way.

The body has not always been an object/subject. Michel Foucault sug-
gests that this is a trope that was invented in the early nineteenth century 
(Foucault 1976). Before then, diseases were entities in their own right, clas-
sifi ed in nosological tables. Patients seeking relief would describe the ail-
ments they were suffering from, and doctors would then infer which disease 
was inhabiting the patient’s body—and what might next happen. A radical 
epistemic shift was needed for diseases to become conditions of the human 
body. After this shift the truth about a disease could no longer be detected 
by listening to the patient’s words. Instead it required a well-trained gaze 

RT57982_C005.indd   87RT57982_C005.indd   87 3/24/2007   3:26:14 PM3/24/2007   3:26:14 PM



88 Annemarie Mol and John Law

at bodily tissues. Since deviant tissues are usually hidden beneath the skin, 
sure knowledge about diseases could only be established after death. So the 
body-object/subject-body distinction with which we now live was estab-
lished. In the words of Mark Sullivan:

For Bichat, the medical subject and the medical object were not two 
different substances within the same individual, but two different indi-
viduals: one alive and one dead. Knower and known are epistemologi-
cally distinguished with the physician assuming the position of the 
knower and the patient/corpse the position of the known. (Sullivan 
1986: 344)

Sullivan argues that this split generates the crucial dualism that troubles 
modern medicine. This is not the dualism attributed to Descartes, between 
two kinds of substance, body and mind; instead it is the distinction between 
substance and activity:

Here, the activity of self-interpretation or self-knowledge is eliminated 
from the body rather than the entity of mental substance. The body 
known and healed by modern medicine is not self-aware. (Sullivan 
1986: 344)

Sullivan and many others seek to integrate people’s self-awareness back 
into modern medicine.2 But how? Most authors suggest addition: along-
side, or on top of, pathological knowledge of tissues and their deviances, 
doctors should make space for the self-awareness of their patients. They 
want medicine not only to look but also to listen; to grant patients their life 
as well as knowing them as if they were dead.

Although it may seem hard to disagree with Sullivan’s plea for a medi-
cine that attends not only to its patients’ organs but also to their self-aware-
ness, there is the problem that it leaves untouched the modes of knowing 
involved. On the one hand there is an objective, public, and scientifi c way 
of knowing the body from the outside. On the other hand there is a subjec-
tive, private, and personal way of knowing the body from the inside. These 
are the modes of knowing invented in Bichat’s time. Foucault describes 
how the modern epistème (of which they form a part) is linked up with the 
birth of the clinic. Modern medicine and the gaze at dead and deviant tis-
sues came into being with a specifi c kind of hospital, a specifi c system for 
medical training, and a specifi c set of practices for treatment. Together they 
gave pathology the last word, while a wide range of techniques (from X-ray 
to laboratory chemistry) were developed to look beneath the skin of living 
bodies. And it was only with this way of ordering medical knowledge that 
the self-awareness of patients was privatised.3

Since quite a lot of time has passed since the early nineteenth century we 
would like to use Foucault’s work not as a fi nished description of “moder-
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nity” but as an inspiration for asking whether we still live within the same 
modern epistème. We would like to ask about the modes of knowing exhib-
ited in current medical practices, about how the body is currently known. 
But to put it in this way is already too restrictive because it assumes that 
it is knowledge that is central. In order to evade this assumption it may 
be more promising to ask a slightly different question: what is a body in 
the conditions of possibility at the beginning of the twenty-fi rst century? 
To phrase it in this way is risky. The danger is that the answer will simply 
repeat what has already been said by biomedical experts or patients: hardly 
a real contribution. Seeking to add to or correct the knowledge of experts 
or patients with only the techniques of ethnography at our disposal would 
be equally futile. No, we don’t “know better.” Asking the question “what 
is a body” is worthwhile in quite a different way. It is a way of shifting 
the grounds on which questions about the reality of bodies may be posed. 
It moves us to a place where gathering knowledge—whether objective or 
subjective—is no longer idolized as the most important way of relating to 
and being in the world.

We all have and are a body. But there is a way out of this dichotomous 
twosome. As part of our daily practices, we also do (our) bodies. In prac-
tice we enact them. If the body we have is the one known by pathologists 
after our death, while the body we are is the one we know ourselves by 
being self-aware, then what about the body we do? What can be found out 
and said about it? Is it possible to inquire into the body we do? And what 
are the consequences if action is privileged over knowledge? In order to 
explore this we will tell you some stories about hypoglycaemia taken from 
a continuing study of living with diabetes.4

KNOWING HYPOGLYCAEMIA IN PRACTICE

So what is hypoglycaemia? This comes from a medical textbook:5

In people without diabetes mellitus plasmaglucose levels vary between 
3 and 8 mmol/l, depending on the time that has passed since the last 
meal. In general the criterion for hypoglycaemia in a patient with dia-
betes is set at a blood glucose level under 3.5 mmol/l. (van Haeften 
1995: 142)

In this defi nition hypoglycaemia is located beneath the skin and is a 
characteristic state of a mobile bodily tissue, blood. It is a blood glucose 
level below 3.5 mmol/l. This, then, is an object-defi nition in line with 
the tradition of pathology, portraying a body-we-have. But the textbook 
locates hypoglycaemia in other places too: “Hypoglycaemia is a frequently 
occurring, potentially serious complication in the treatment of diabetes 
mellitus.” (idem)
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The treatment of diabetes mellitus is not located in the body but in hospi-
tals, information leafl ets, and people’s homes. It is in the daily lives of people 
who suffer from diabetes mellitus. In daily life hypoglycaemia is something 
that may occur, happen, be done. It is a potentially serious complication.

It is easy to fi nd sentences like this in medical textbooks and scientifi c 
articles: sentences in which phenomena are presented as being part of the 
practices in which they occur.6 But not just anywhere. Practicalities tend 
to appear in the materials and methods section of papers but not in the 
conclusions. They tend to appear in clinical presentations but not in epi-
demiological overviews. Knowledge about a body-we-have and knowledge 
about a body-we-do tend to alternate. So the shift we are proposing is 
quite simple even though it has far-reaching consequences. It is to keep the 
practicalities in the foreground the whole time. Never taking the short-cut 
of understanding “hypoglycaemia” as hidden in the body or beneath the 
skin, our ethnographic description consistently attends to the practices in 
which it is being done.

So how is hypoglycaemia done? A fi rst important mode is, indeed, by 
knowing it. Knowing is a practice: it only becomes possible to talk about 
“a blood sugar level below 3.5 mmol/l” if someone’s skin is pricked, a 
blood sample is taken, and its sugar level is measured. This used to happen 
in the laboratory. A technician would puncture a vein, collect some blood 
in a small tube, insert it in a machine, and read the outcome. This still 
happens, but it has been joined by another measurement practice. Since 
the necessary machinery has been miniaturised, people with diabetes can 
now carry it round with them and measure their own blood sugar levels. 
They prick a fi nger tip and squeeze a drop of blood onto a measurement 
stick. The stick is put into a slot in the machine and within a few seconds a 
number is displayed. However, none of this is easy: Pricking the fi nger may 
hurt, the number may take some while to appear, and so on. Measurement 
is demanding and sometimes impossible to handle in practice. Here is an 
internist in an interview:

I understand perfectly well it isn’t always easy. Like this patient I have 
who works on the roads. You sit there, in a ditch, dirt all round you, 
your hands are fi lthy, nowhere to hide. I wouldn’t measure either, if I 
were in his position.

Dirty ditches are a problem. But measuring your blood sugar level is also 
diffi cult in a management meeting where you cannot withdraw for a minute 
or two, or if you are shopping in town with your friends; or if you are teach-
ing a class of children. Nevertheless, it is possible to measure one’s blood 
sugar level in a clean kitchen or in the bathroom—that is, in a location in 
which circumstances are as well tamed as in a laboratory. In this way hypo-
glycaemia may be enacted as a blood sugar level below 3.5 mmol/l.
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Sullivan and many other critics argue that medicine should know living 
bodies in a way that is richer than the knowledge of silenced corpses. It 
should appreciate that patients are able to act. But asking people with dia-
betes to be active as laboratory technicians doesn’t do the trick: it merely 
turns them into their own pathologists. It does not do away with the dual-
ism between the knowing doctor and the patient whose body is known but 
simply shifts this, so that it starts to run right through every individual. 
Attending not only to the body we have but also the body we are requires 
knowledge from the inside. And interestingly, in the day-to-day handling 
(or avoiding) of hypoglycaemia, self-awareness is at least as important as 
measuring. For if one is sensitive to one’s own physical state from the inside, 
one can feel a hypoglycaemia (a “hypo”) coming on, and do something to 
increase one’s blood sugar level. But being self-aware is not self-evident. It 
is not something that all people are able to do so long as medicine is not 
silencing them. Some people are good at it, others are not. As a diabetes 
nurse puts it:

Sometimes we have people here who never feel anything. They just do 
what’s on their list. So you try to give them a good list, tell them what 
to do when, and put some extra measurement moments in. But then 
when something unexpected happens, they run into problems. While 
others, well, they tell me they hardly ever measure apart from one or 
two control days, but they never report any hypos either. They some-
how seem to feel it coming.

The diabetes nurse believes that people who “somehow seem to feel 
it coming” are better off because they can lead more fl exible lives. They 
can deal with an unexpected hypoglycaemia that may occur if they have 
departed from their routines. She enthusiastically describes how she par-
ticipates in programmes of group instruction where self-awareness is being 
taught to those who lack it.7 In the treatment of people with diabetes, then, 
self-awareness is not silenced by medicine, but used as a resource—and 
extended where this is possible.8

There may be a dualism between knowing bodies objectively from the 
outside or subjectively from the inside. But if, as we are suggesting, practice 
is persistently foregrounded, then it appears that the relation between mea-
suring and “intro-sensing” hypoglycaemia is more complex. Sometimes, 
and for some people, feeling bad is enough of a reason to act. Measuring 
is simply unnecessary. But in other circumstances intro-sensing and mea-
suring are thrown into contrast and the latter is advertised as being more 
accurate. This is because feeling bad does not necessarily relate to a hypo, 
but may also be the effect of a drop in blood sugar level from, say, 15 to 8 
mmol/l. This means that feeling bad isn’t necessarily a reason for increas-
ing one’s blood sugar level, but should instead be a reason for measuring 
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it. And some people don’t “feel bad” at all, so they may always have to 
measure if they want to assess their blood sugar level. But from the ethnog-
rapher’s point of view the most interesting relation between objectivity and 
subjectivity comes with the use of measurement machines to train inner 
sensitivity. In training programmes people are told to guess their blood 
sugar levels fi rst, before they measure them. The object is not to turn them 
into accurate number-guessers, but to encourage them to stop whatever 
they are doing in order to feel their bodies from inside. It is to seduce them 
into practicing self-awareness.

COUNTERACTING, AVOIDING, 
PRODUCING HYPOGLYCAEMIA

But doing hypoglycaemia is not only a matter of knowing it by measur-
ing it from the outside, feeling it from the inside, or some combination of 
the two. Miriam T has lived with diabetes for years. When we asked her 
“What is hypoglycaemia?” she told a different story:

Well if at the moment that we diabetics go to sleep we have [a blood 
sugar of] 4 [mmol/], then you simply know that at some point you run 
a risk of getting a hypo in the night, that it’s too low. It should be 6 or 
7, but what happens is that, well, oh, shit, I wake up in the middle of 
the night and shiver, shiver, shiver, and sweat, and then I have to get 
out of bed and eat something. Not if I’m being well-behaved, but if I’m 
careless, well, yes, then I have to get out of bed.

In this story there are numbers (4, 6, 7) and there is shivering and sweat-
ing. But Miriam T. also talks about getting up in the middle of the night, 
angry with herself for having been careless. The crucial action required is 
that of eating.

And then I scold myself and go to the fridge, I take out the yoghurt 
and put some sugar in it. And sometimes I sit there on the fl oor, eating, 
for that’s all I can do at a moment like that, sit on the cold fl oor of the 
kitchen and eat my yoghurt with sugar. And then gradually I get better.

In the daily lives of people with diabetes hypoglycaemia is something 
they know about, but the point of their dealings with it is not to gather 
knowledge but to intervene. For Miriam T. the most interesting way of 
relating to hypoglycaemia is neither to feel nor to measure but to counter-
act it. So when asked what a hypoglycaemia is, she talks about getting up in 
the night and eating sugary yoghurt.9 Some people even do hypoglycaemia 
without ever getting to know it at all. They try to avoid it at all costs. As a 
diabetes nurse reports:

RT57982_C005.indd   92RT57982_C005.indd   92 3/24/2007   3:26:17 PM3/24/2007   3:26:17 PM



Embodied action, enacted bodies 93

We also have this patient, an elderly woman who got insulin-dependent 
recently, who is so afraid of getting a hypo that whenever she feels bad, 
she eats. So she eats and eats. And she doesn’t like to measure her own 
blood sugar, so she may feel bad, not because her blood sugar is low, 
but simply because it has just dropped. It was, say, 15 and it dropped to 
8 and that makes her feel bad and she wants to avoid having a hypo and 
she eats—and eats till her sugar is 15 again. And then she”s miserable 
because, you know, she’s getting fat.

Being fat is not a “clinical sign” of hypoglycaemia and yet it may be part 
of a specifi c mode of enacting it, that of avoidance. Avoiding hypoglycae-
mia by eating whenever one feels bad is not a course of action encouraged 
by nurses. However, it is comprehensible, for there are good reasons for 
avoiding hypoglycaemia. Here’s Miriam T. again: “With insulin, after all, 
you have a lethal drug in the house. People get killed with it. If you shoot 
up too much and eat nothing, well, then you die.”

In current treatment practices people with diabetes learn to inject their 
own insulin, but not too much of it. They learn to counteract hypogly-
caemia, or, preferably, to prevent it from occurring at all, not by eating 
whenever they feel bad, but only when this is really necessary. Measuring 
and feeling form only a small part of all the activities required of “active 
patients,” and acquiring knowledge is not the aim of these activities. Bal-
ancing food intake, exercise, and insulin injections, people with diabetes 
try, instead, to avoid hypoglycaemias—and hyperglycaemias, too. They 
must maintain their blood sugar levels at a proper target level.

Medicine has changed these target levels over the last couple of decades. 
Ideal blood sugar levels are now lower than they used to be, since holding 
them low tends to postpone the onset of secondary complications. These 
complications are nasty: as people with diabetes get older they are more 
likely than others to go blind, to suffer from neuropathy, or to develop ath-
erosclerosis. In clinical trials there have been comparisons between people 
treated in the traditional way (with a single insulin injection a day and 
a three-monthly laboratory control measurement of average blood sugar 
level) and those whose blood sugar levels were tightly regulated at lower 
levels (maintained with several smaller daily insulin injections and as many 
self-administered blood sugar measurements as necessary). The second 
group turned out to have a better statistical chance of long term health. As 
one internist says:

Twelve, fi fteen years ago you could still have done a proper trial to 
investigate whether tight regulation really improves patients’ long term 
outcomes. But now this wouldn’t be ethical. You no longer can. Enough 
proof has been assembled, even though the trials that were done didn’t 
all follow what I think are good treatment programs.
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The current treatment policy is one of tight regulation wherever pos-
sible. Statistically this improves people’s long-term state of health, but it has 
the disadvantage that it leads to a higher incidence of hypoglycaemia. If tar-
get levels are set lower it is not surprising that the frequency of blood sugar 
levels that are too low increases. Thus, while individuals are taught to avoid 
hypoglycaemias and to counteract them as quickly as possible, recent clini-
cal trials—and the standards that have followed from them—actively pro-
duce hypoglycaemia. This, of course, is not something that has been sought 
after, but is a negative trade-off of postponing long-term complications. It 
turns out, then, that medical practice is not primarily interested in knowing 
hypoglycaemia either. In clinical encounters professionals try to increase 
their patients’ ability to avoid or counteract hypoglycaemia, while imple-
menting state-of-the art treatment programmes causes the overall increase 
in “hypoglycaemic incidents”—as a side-effect.

IN- AND EXCORPORATIONS

We asked “what is hypoglycaemia” and have found that it may be: mea-
sured as a blood sugar level below 3.5 mmol/; felt as sweating, shivering, 
or an overall sense of discomfort; countered as something that responds to 
eating sugar; avoided out of fear of coma or, worse, death; while it is also 
produced as a negative trade-off of postponing long-term complications. 
Done in all these ways, hypoglycaemia is all these things.10 But what do 
they imply for the body? The answer is, two things: First, as they enact 
hypoglycaemia, bodies do a lot of things: they act. And second, while it is 
measuring, feeling, countering, avoiding, and producing hypoglycaemia the 
body is being enacted, too. But no, it is more complicated still: for acting 
and being enacted go together. Thus we may ask: while it is acting, what is 
a body made to be? This is the question to which we now turn.

Pathologists who observe corpses, or doctors who use instruments in 
order to see through the skin of a living patient, are primarily concerned 
with watching. This, at any rate, is the way in which Foucault described 
the “clinical gaze,” the dominant medical mode of knowing that came into 
being in the early nineteenth century. The doctor’s body is active in the 
gaze, but only partially. It is primarily the eyes that do the gazing. The 
technologies that help the physician to “see through” the skin of living 
bodies may also address the ears, or the observer’s sense of touch or even 
smell—even if the dominant knowledge-metaphor remains visual.11 When 
Sullivan and others ask us to appreciate the self-awareness of the patient 
they are stressing the importance of another sensory faculty: that of feel-
ing the degree of physical well-being from the inside. Thus the knowledge 
of bodies involves all the senses,12 and knowledge-in-practice involves yet 
more of the body—such as hands that have to manipulate and should not 
shake too much. Other ways of enacting hypoglycaemia depend not only 
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on the hands, but also on the biting mouth, the digesting intestines, and the 
sugar metabolism of each individual cell. Enacting hypoglycaemia involves 
the whole body. But this body is not a well-defi ned whole: it is not closed 
off, but has semi-permeable boundaries.

Let us start with measuring. This certainly depends on the eyes that have 
to read the display on the measurement machine. But before the eyes the 
hands have been active. They prick and are pricked. Aim well, next to the 
fi ngertip but not in it: if you happen to go blind later in life you will need 
your fi ngertips to feel your way round. One hand squeezes a drop of blood 
out of the other. The hands, too, insert the stick that has absorbed the 
blood into the slot in the measurement machine—so long as all goes well. 
The diabetes nurse:

Sometimes I don’t understand industry. Here, try, can you open the cap 
of this bottle? I can hardly do it myself. And a lot of people with diabe-
tes, when they get older, they have more trouble using their hands. Or, 
with old people, their hands tremble too much for them to insert a stick 
into a slot, here, look, this machine here, impossible! Then there are 
machines around with displays so small that the numbers are hardly 
readable at all, let alone for someone with bad eyes. But then again, 
something big and solid that everybody could use, young people don’t 
like that. They want something they can carry everywhere, something 
small. Fashionably designed, too, so that they can show it off.

Hands are active in measuring hypoglycaemia but they do not act alone. 
They interact with machinery. The success of this interaction depends on 
the extent to which hands and machines are adapted and adaptable to one 
another. Some things can be done, if only a body is prepared and trained to 
do them—others falter when a machine is not properly adjusted to the body 
it must serve. Machines only become instruments if the body can manipu-
late them and incorporate them in its actions,13 so measuring depends on 
an open rather than an isolated body. The actively measuring body merges 
with its measurement machines. What about the body that feels? Miriam 
T., in the middle of the interview: “Well, excuse me. I’ve got to go to the 
kitchen now, I must eat an apple or something.”

Miriam T. feels a hypoglycaemia coming on and fetches an apple—or 
something—in order to counteract it. She doesn’t measure her blood sugar 
level: she dislikes pricking her fi nger and avoids doing it if she can.14 But 
neither does her feeling derive from an isolated and well-bounded body: it 
includes a lot more.

Me, well, I know my body pretty well, and if I were to prick and mea-
sure myself right now, I know that I’m fairly low, for I feel kind of, eh, 
I’ve got to eat something extra, because I’ve injected too much. That 
is, we were having chili tonight and that’s with beans and that’s a lot 
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of carbohydrates, and then I tend to inject two or three units more so 
that it doesn’t go up too much, but now I’ve been doing things in the 
garden, so, hmm, I have to eat an extra something because otherwise I 
won’t do well. But now we can have nuts in a bit, so I do allow myself 
that, hah, nuts.

In her appreciation of herself as being “low,” Miriam T. includes: carbo-
hydrate tables and her experience with measurement machines; the chili she 
has eaten; the units of insulin she has injected; her gardening; and even the 
promise of nuts. She incorporates what surrounds her. The self-aware body 
has semi-permeable boundaries. But not only does what was outside the 
body come inside, but there is also movement in the other direction. Some 
bodily activities may take place beyond the surface of the skin. Miriam T.’s 
husband Josef, for instance, happens to be very good at detecting Miriam 
T.’s hypoglycaemias:

Then he looks at me and says “Don’t you think you’d better eat some-
thing?” Or he doesn’t even look, but he gets it from how I’m doing. I 
get irritated in a particular way, or unfriendly. And he knows where 
I’m at, what’s happening. And usually he’s right.

Later Josef came into the room and admitted with some pride that he 
could often feel when Miriam T. was becoming unwell. Indeed, he did not 
talk about seeing but about feeling it. Thus, while a body-in-practice may 
incorporate some of its surroundings it may also, how to say this, excorpo-
rate some of its actions. The very activity of intro-sensing may take place 
outside one’s body-proper.

Physical action is needed in measuring and feeling, but also in counter-
acting hypoglycaemia. To do something about feeling “low” Miriam T. 
must bite, chew, and swallow. She must do this for herself: no one else can 
do it for her. But she cannot do it by herself. She needs an apple—or some-
thing—to eat. If people are to counteract a hypoglycaemia physically, their 
surroundings must be prepared for action. Miriam T:

I never leave the house without food in my bag. Never. Without insulin 
in my bag, without dextrose in my bag, never. No matter what, I’ve 
always got my bag with me. For when I am somewhere, standing some-
where, and have to eat something, well, then I can’t have that, that I 
have nothing with me.

Miriam takes food whenever she goes somewhere, and has carefully 
spread dextrose and biscuits around. They are in the glove compartment of 
her car, in the panniers on her bicycle, in the bedroom upstairs. “That has 
become ordinary, it belongs to me. That is me.”
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We just put it like this: in addition to one’s body, one’s surroundings 
have to be ready for action. But we may also follow Miriam T.’s sugges-
tion: well-prepared surroundings become part of the active self, me, which 
means that this is far larger than the body.

In enacting hypoglycaemia, bodies act. But these active bodies are not 
isolated. Instead their boundaries are leaky. They interact and sometimes 
partially merge with their surroundings. This is even more obvious when 
measuring and feeling are forgotten, and action comes too late. For if a 
hypoglycaemia becomes really bad the body begins to lose its capability of 
acting properly all by itself. With a blood sugar level that is very low one 
starts to behave strangely, aggressively, as if drunk. Miriam T. has warned 
her colleagues.

So I’ve said to them, if I’m ever in a state like that, take me out of the 
main part of the shop, take me out of the shop to the stock room or the 
offi ce, wherever, the toilets, I don’t care, but I would feel embarrassed 
if I’d been having a good hypo in the shop.

A severe hypoglycaemia is seriously incapacitating. First the body 
becomes untrustworthy and embarrassing; later it may slide into a coma. 
In a coma one cannot eat or drink even if sugar is available. Instead an 
injection of glucagon is needed: the hormone that leads the body to release 
part of its store of sugar into the bloodstream. A comatose body can still 
respond to glucagon, but someone else needs to do the injecting. Josef and 
a few of Miriam T’s colleagues in the supermarket have learned how to do 
this. If her hands and mouth are no longer able to act it is they who must 
counteract her hypoglycaemias. Here again, then, as with measuring and 
feeling, the boundaries of the body-in-practice are partially permeable. An 
active body incorporates bits and pieces of the world around it, while its 
action may be shifted out of the body, excorporated.

Persistently foregrounding practice changes our appreciation of the 
body, the body-in-action. Observing eyes are still important (they must 
read the numbers on the display of the measurement machine) but they 
are joined by manipulating hands (which prick and squeeze out blood, or 
carry sugar to the mouth). Intro-sensing remains important, but eating and 
drinking appear to be even more crucial to survival. Indeed, the paradig-
matic activity of the body-in-action is not observation, but metabolization. 
This suggestion fi ts well with our earlier observation that the active body 
has semi-permeable boundaries. An observing body does not: it sees what 
is outside, and feels what is within. Our eyes look around, while one of 
the crucial steps in acquiring self-awareness is the ability to differentiate 
between self and other, between who one is from the inside and what, 
being outside it, one is not.15 However, for the metabolic body, inside and 
outside are not so stable. Metabolism, after all, is about eating, drinking, 
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and breathing; about defecating, urinating, and sweating. For a metabolic 
body incorporation and excorporation are essential.

NON/COHERENCES

The body is actively engaged in enacting hypoglycaemia; (the threat of) 
hypoglycaemia, in its turn, helps to enact the body—in a quite specifi c 
way. There are many different ways of enacting bodies.16 For instance, liv-
ing with asthma makes people acutely aware of the air they breathe, as 
does practicing yoga (Willems 1998). People who have gone blind later in 
life have given gripping descriptions of the opaque, obstacle-ridden space 
they have come to inhabit (Golledge 1997). Transsexuality comes with 
an overwhelming sense of living in a sexed body with genitals that are 
either inappropriate or desirable (Hirschauer 1993). The gym may produce 
strong muscles or give one a sense of their inadequacy. Those who try to 
lose weight come to inhabit a metabolic reality in which food consists of 
calories, and physical exercise is a way to lose these. And, returning to the 
day-to-day reality of living with diabetes, here the body is also enacted as 
a metabolic system, though now appreciating food is matter of calculating 
carbohydrates and doing exercise a way of burning sugar. What is primar-
ily at stake is short term sugar balance rather than long term accumulation 
of body fat.

In the metabolic system relevant to living with diabetes many things 
are linked together: food with insulin with exercise with blood sugar level. 
Blood sugar level, in its turn, has yet more physical links, since over time 
high blood sugars cause arterial obstruction by atherosclerosis, a deterio-
ration of eyesight, and a loss of sensitivity due to degradation of the neu-
rons. The body is entangled in ever so many ways with the diabetes it lives 
with. And yet it is not a coherent whole. Instead, it is a set of tensions. 
For instance, there are tensions between the interests of its various organs. 
Regulating blood sugar tightly may be good for the arteries, the eyes, and 
the neurons, but since it increases the risk of hypoglycaemia, it is bad for 
the brain. Internist:

Let me tell you, it worries me, it does. Since these trials have been pub-
lished tight regulation has become too popular. My younger colleagues 
tend to go for it, just like that, without wondering if people are really 
up to it, if they can stay low without sliding into too many hypos. It 
is in the literature, it is “science based!” The less experience doctors 
have the more they love the “science based.” But we’ve started to ask 
patients a bit more systematically about their hypoglycaemic incidents, 
making them keep diaries and stuff, and the numbers they report are 
shocking, a lot higher than we estimated. And I’ve looked into the lit-
erature a bit, for gradually there’s more research into hypoglycaemia of 
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course, and there is one report after another about hypos causing brain 
damage. Nobody knows just yet how much brain damage.

Tight regulation is not good or bad for the body as a whole. It is good 
for some parts of the body and bad for others. Thus there are tensions, 
in both the body and people’s daily lives. What is the least bad option: 
To allow a higher blood sugar level and risk atherosclerosis, blindness, or 
lack of neuronal sensitivity in twenty years? Or to hold it lower, but to risk 
hypoglycaemias that straight away mean that it is dangerous to drive or 
carry children because of the possibility of coma? Which life to live, and 
which body: A body that loses count and has shaking hands but can feel? 
Or a body with clogged arteries that has gone blind and can’t feel too well, 
but at least is clearheaded? Such are the options which confront people with 
diabetes (Mol 1998).

But no, it is misleading to talk about options. For if one had a choice it 
would be obvious what to opt for: an ideally balanced combination—tight 
regulation, a low blood sugar level, and the quick detecting and countering 
of hypoglycaemias. This ideal, however, is unsustainable. It depends on 
the ability to assess one’s blood sugar level, calculate what one eats, and 
keep track of the energy one uses up in exercise—unremittingly, moment 
by moment, without ever stopping. But there is more. The most tantalizing 
feature of trying to maintain a stable blood sugar balance is that one may 
still fail, however hard one tries. Sometimes blood sugars simply behave in 
unpredictable ways. Miriam T.:

You never know what’s done it. Emotions are typically hard to deal 
with, very much so. They may be energy spenders, paff, there you go, 
a bit of laughing or crying, and you have a low. But then again: they 
may also lead to the release of whatever sugar you store. Then when I 
do a measurement I think: I didn’t eat anything for hours. So why is it 
thirteen, thirteen?

Sugar balance is part of a metabolic system: the term suggests a closed 
circuit, but some variables are always missing. They behave unpredictably 
or they are not known. This means that the obligation of constant control 
implies the threat of unexpected failure. And you never know what’s done 
it. The same is true for long-term complications. Low blood sugar targets 
are intended to prevent secondary complications, but even those who fol-
low a tight regime may still fall victim to them. Internist:

And then people say to me, they say: “Oh, doctor, I saw this person in 
the waiting room, and one of his legs had been amputated. That scares 
me, it scares the hell out of me. Now if I do my self-controls properly, 
and stay below ten as I should, please promise me that it won’t happen 
to me, that I’ll have to have a leg amputated.” That’s what they want 
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to be reassured about. But of course I can’t promise anything. I wish I 
could, but I can’t.

Statistically the correlations are clear: tightly regulated blood sugar bal-
ances lead to fewer complications later in life than blood sugar levels that 
are high or jump up and down. But what happens to individuals is unpre-
dictable. Eyes go blind, or they do not. The development of neuropathy may 
be postponed, or not. Atherosclerosis may develop quickly, or not—and if 
it develops quickly the leg arteries may deteriorate so much that amputa-
tion is the only way to stop pain, or prevent gangrene and death. This, 
then, is a second tension that plagues the body living with diabetes: the 
tension between control and capriciousness. However many calculations 
one makes, one’s blood sugar level will still behave erratically. However 
successfully one’s life may be under control, it still throws up distressing 
surprises. Modern diabetes treatment demands that patients consistently 
keep accounts of everything about their bodies, even if it appears in the 
process that those bodies cannot be counted on.

A third tension arises from the way in which a variety of necessities 
and aspirations have to be held together and embodied, as we might put 
it, “single-bodiedly.” The body-with-diabetes comes with a set of tensions, 
but people with diabetes are not only “people with diabetes.” They may 
have asthma, do yoga, be blind or transsexual, go to the gym, or try to 
lose weight. They may work in ditches, at board meetings, or in front of 
classrooms. They may fall in love or out of it, have depressions or attacks 
of fl u, go on holiday, work in the garden, go shopping or take exams. The 
specifi cities of the other ways in which people live their bodies somehow 
have to be combined with those to do with diabetes.

Cecilia H.: I was a real sports person. I loved to run, swim, cycle, play 
volleyball, tennis, lots of things. So that is what I was most concerned 
about when I heard about my diagnosis, that I would have to give up 
that part of me. And at fi rst, indeed, I felt so miserable I thought I’d feel 
weak as water for the rest of my life. But then gradually I’ve conquered 
it, got it back, sport, quite a lot of it really. I simply wanted it. I wanted 
it so much. And I did it. But it wasn’t easy, it still isn’t. For the point is: 
you may get a hypo when your muscles use up so much energy, not just 
then and there, immediately, but even hours and hours later. So if you 
run in the afternoon, you risk a hypo in the night.

The body of the sports person and the body of the person-with-diabetes 
are in tension. The bursts of energy of the former do not coexist very well 
with the precarious energy balance of the latter. This is a diffi cult tension. 
Some people successfully manage the ceaseless business of juggling it, and 
live with it for a long time. Those who cannot do this have to give up “a 
part of themselves.” If dealing with hypos that come in the night is too 
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complicated, they may give up being a sports person. But if they stick to 
sport and test the limits then there is the risk that one day they fall over 
the edge and die.17 What this suggests is that the assumption that we have a 
coherent body or are a whole hides a lot of work. This is work someone has 
to do. You do not have, you are not, a body-that-hangs-together, naturally, 
all by itself. Keeping yourself whole is one the tasks of life. It is not given 
but must be achieved, both beneath the skin and beyond, in practice.

WHAT FOLLOWS

In the Western theoretical tradition “the body” is characteristically evoked 
as the exemplary case of what it is to be whole. An “organic whole” may 
even sound like a tautology.18 This fi ts with knowing the body as something 
we have and something we are. The body-we-have, awaiting the gaze of 
the observer on the examination table, does not extend beyond the edges 
of the table. It stays passively within its skin. The observer’s task is to 
understand how it hangs together: the systematic coherence of the body-
we-have is never questioned. But the body-we-are is also, or should be, a 
whole. People whose body-images are not coherent, who do not feel their 
bodies to be integrated, are diagnosed as deviant. And modern medicine, 
with its plurality of specialties, is widely criticized for failing to appreciate 
our wholeness. If we are a whole, or so the criticism goes, why are we not 
treated accordingly?

However, if we foreground the practices for dealing with reality and do 
so persistently, the body’s “organic wholeness” is no longer self-evident. 
But this does not imply that the body we do is fragmented, the converse of 
being whole. If we were to do our bodies in ways that fragmented them, 
death would quickly follow. The body we do is neither a whole, nor frag-
mented; instead it has a complex confi guration.19 There are boundaries 
around the body we do: it is Miriam T. who shivers when she has a hypo in 
the night and not Joseph, her husband. But these boundaries are semi-per-
meable: Joseph may feel Miriam T.’s hypo for her, and the sweet yoghurt 
she eats stops her hypo. So long as it does not disintegrate, the body-we-do 
hangs together. It is, however, full of tensions. There are tensions between 
the interests of its various organs. There are tensions between taking con-
trol and being erratic. There are tensions, too, between the exigencies of 
dealing with diabetes and other demands and desires. In the day-to-day 
practice of doing bodies such tensions cannot be avoided. Like it or not, 
they must simply be handled.

The body-we-do is not a whole. Keeping ourselves together is one of 
the tasks of life. This has implications for what one might ask or expect 
of medicine. Sullivan has suggested that patients’ self-awareness should be 
added to the results of medicine’s own pathological gaze. Our suggestion 
is different. It is that instead of adding a further layer of knowledge, medi-
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cine should shift its self-understanding. Medicine should come to recog-
nize persistently that what it has to offer is not a knowledge of isolated 
bodies, but a range of diagnostic and therapeutic interventions into lived 
bodies, and thus into people’s daily lives. Even the pathological gaze is 
not merely a gaze, but involves manipulation. Medicine’s activities always 
concern both what is beneath and what is beyond the skin. But if all medi-
cal operations, even if they simply seem to address bodies, are interven-
tions in lives, then they should be appreciated accordingly. Thus not only 
their effectiveness in improving one or two parameters, but the broad range 
of their effects deserves self-refl exive attention.20 Not all of these effects 
should be expected to be for the better. In articulating how it is doing, 
in considering the effects of its activities, medicine would be wise to con-
front its own tragic character: medical interventions hardly ever bring pure 
improvement, plus a few unfortunate “side-effects”; instead they introduce 
a shifting set of tensions.

Putting it in this way, we may seem to suggest that medicine’s self-refl ec-
tions should take an ethnographic turn. And so we do.21 Interestingly, eth-
nographic methods that foreground practices and draw together disparate 
entities in a single story aren’t new to medicine. In the materials and meth-
ods section of research articles practicalities of all kinds (the setting of the 
intervention in question, the technology mobilized, patient characteristics, 
and so on) are scrupulously made explicit. It is only in the conclusion that 
they tend to be forgotten. And listen to the clinical interview: a doctor 
asks How are you? or What can I do for you? and expects the patient to 
tell a story about daily-life events in which entities of all kinds (beans, 
blood, table companions, cars, needles, sugar) coexist and interfere with 
one another. A good case history, fi nally, tells about a patient’s situation 
in a language that moves from blood sugar levels to work ambitions to the 
doses of insulin prescribed to love life to previous operations to saturated 
fat uptake to temper and if need be back again. Why not tell stories about 
medicine in a similar way?

Medicine’s current self-refl ection is predominantly epidemiological 
in character. Epidemiology brings together disparate entities too, but its 
method of accounting isolates every so-called variable from all the oth-
ers and is incapable of articulating links and tensions between them. At 
this point ethnographic recounting is a more promising technique: it can 
produce rich stories of lived bodies in which medicine fi gures as a part of 
daily life. But smooth narratives that seek to bring coherence will miss the 
point. If the tragic aspects of living-in-tension and intervening-for-the-best 
are to be described, jagged story-lines are needed. And they should be told 
by a variety of narrators whose voices may be drawn together or clash. For 
this is where patients come in again: aware, not just self-aware, but equally 
able to tell stories about medicine and the effects of its interventions.22 The 
overall aim of a multi-voiced form of investigative story telling need not 

RT57982_C005.indd   102RT57982_C005.indd   102 3/24/2007   3:26:19 PM3/24/2007   3:26:19 PM



Embodied action, enacted bodies 103

necessarily be to come to a conclusion. Its strength might very well be in the 
way it opens questions up.

No, if medicine were to never forget about practicalities again, if it were 
to attend persistently to the body-we-do, this would not solve all its prob-
lems, let alone all problems that plague us, its patients. But even so, it is 
worth a try.
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 1. A variety of classical texts articulated this (now common) knowledge in a 
variety of different ways; see, for example, Merleau-Ponty (1962) for an anal-
ysis which mobilizes the neurology then current to talk about the subject’s 
body image; or Wittgenstein (1953) for the diffi culty of talking about pain 
and other bodily sensations.

 2. For a philosophically argued example, see Toombs (1992), and for an exam-
ple in the mode of social anthropology, see Good (1994). In the literature 
attention to people’s stories about life-events is sometimes given priority over 
attention to the self-awareness of their bodies. In this text, however, we pre-
fer not to take this way out too quickly, but to respond directly to Sullivan’s 
worry that the body known by modern medicine is not self-aware.

 3. So in good Foucauldian mode we do not take it that feeling oneself from the 
inside has always had pretty much its present shape, and was “colonized” 
or displaced by modern medicine. Rather, the two (subjective and objective 
knowledge) came into being together. For a wonderful study that allows its 
readers not simply to understand but also to “feel” how people used to inhabit 
their bodies differently, see Duden (1991).

 4. For this study we gather and analyse a wide range of “materials”: medi-
cal textbooks; scientifi c journals; patient journals and information leafl ets; 
advertisements; autobiographical texts. We also ethnographically observe 
clinics for people with diabetes and interview them and the relevant profes-
sionals. In the present paper we focus in particular on the treatment for peo-
ple with diabetes 1, (early onset diabetes, which always makes people insulin 
dependent) which is more diffi cult to “manage” than diabetes 2. Diabetes 1 
also tends to come with a higher incidence of hypoglycaemia. The quotes in 
this article are not supposed to tell the reader about the specifi cities of the 
people uttering them. Instead they are intended to inform us about practices 
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of dealing with diabetes—practices that are so spread out that they are hard 
to study ethnographically for a limited number of researchers who have only 
limited time, and would also prefer not to intrude for long periods into other 
people’s lives by spending days and days with them. So we take professionals 
as well as people with diabetes as (lay) ethnographers in their own right, tak-
ing it upon ourselves to select, translate, combine, and contrast their stories.

 5. Treatment practices for diabetes are by no means universal or even general in 
the “western world.” In a later stage of our study we hope to introduce inter-
national comparisons. Since the fi eld work and interviews mobilized in this 
article are primarily from the Netherlands, we use a Dutch textbook here.

 6. However much those working within the phenomenological tradition stress 
our “being-in-the-world” as bodies, they situate (the understanding of) such 
bodily being beside the representational knowledge of bodies; see, for exam-
ple, Csordas (1994). Building on the tradition of science studies allows us 
to include representational practices among other practices, each of which 
is equally mundane. Appreciating the laboratory as a set of practicalities 
owes most to Latour and Woolgar (1979); its most beautiful explanation and 
defence is still to be found in Latour (1988). There are, of course, also many 
studies that unravel the practices of daily life. And some, as we are doing 
here, move from one site to the other. See the essays in Conein et al. (1993).

 7. A possibility which holds most promise for those who have become ill 
recently: the ability to feel a hypoglycaemia coming on may also deteriorate 
as a consequence of the diabetes.

 8. Western medicine depends in many respects on the bodily self-awareness of 
its patients. In order to allow doctors to use their diagnostic tools properly, 
patients have to fi rst answer questions such as: what do you feel, where does 
it hurt, at which moments, is it an itching or a knife-like feeling, and so forth. 
In all the criticism of medicine’s neglect of the patient’s self-awareness this 
dependence has been understudied. But see, for example, Strauss et al. (1985) 
which pays attention to the articulation work that patients, like doctors, are 
engaged in.

 9. Eating, in its turn, is linked up with the body in complex ways that obviously 
go far beyond “countering hypoglycaemia.” That studying such mundane socio-
physical activities may shed new light on a great many aspects of life is shown 
in the interesting inquiry into the intertwining of food and memory by Sutton 
(2001).

 10. For a further exploration of the multiplicity of the objects of medicine that 
follows from persistently foregrounding practice, with the example of athero-
sclerosis, see Mol (2002).

 11. All knowledge practices depend on the active body knowing, even if a lot of 
effort has been spent on expelling the relevance of the body from some of 
them—notably those knowledge practices called “science.” For a discussion 
of this history, and the persistent and variant relevance of knowing-bodies, 
see the essays in Lawrence and Shapin (1998).

 12. As does other knowledge, that of ethnography included. See, for the latter, 
Stoller (1989).

 13. As an extension of this, it would be interesting to analyse medical technology 
with the theoretical repertoire that has been developed in anthropology for 
the study of material culture. See, for instance Arnoldi et al. (1996).

 14. The question of the amount of pain involved in measurement is interesting 
in its own right. Some of our informants tell that it doesn’t hurt them. One 
person remarked that it didn’t hurt him because he didn’t mind measuring so 
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much—he said he had the impression that the hurt grows with the aversion. 
However, if one feels no pain at all, this is not a good sign either: it may indi-
cate that neuropathy has set in and is impairing one’s sensitivity.

 15. For an experimental investigation into the way difference between self and 
other is established in people as bodily awareness early in life, see Butter-
worth (1995).

 16. This may, with a slightly different twist, also be called “performing bodies.” 
For a defence of the “performative turn” in the language of philosophy, with 
the many ways of doing differences between the sexes as its target, see Butler 
(1993).

 17. Indeed one of the internists observed and interviewed described a patient of 
hers who does not want to give up rally diving—a sport that is seriously dan-
gerous for someone with diabetes, because if you get into a hypo it is impos-
sible for others to get you out of it. Somehow living on the edge may, for some 
people, be too worthwhile to give up. On the combination of risky sports and 
disabilities, see Moser (2003).

 18. In their great attack on the way “Western thought” tries to forget about 
“the body,” Lakoff and Johnson explore many fascinating body-related meta-
phors, that of “organic wholeness” among them. But while they bring the 
body inside philosophy that has for so long sought to exclude it, it is still as a 
body we have and are. Their “body” remains observational, it is not a body 
we do, and it is not metabologic; see Lakoff and Johnson (1999).

 19. For a variety of explorations of complexity see the contributions to Law and 
Mol (2002).

 20. This implies that clinical epidemiology is no longer suffi cient for the evalua-
tion of medical interventions. For an example that shows how exploring the 
details of clinical interventions and their various effects may help to not just 
evaluate but even improve the clinic, see Lettinga and Mol (1999).

 21. A self-understanding in which medicine is appreciated as a set of techniques 
enacting bodies, also helps elsewhere (e.g., to understand the deep divergence 
between, as well as the possible coexistence of, different medical traditions—
such as the “Western” and the “Chinese” tradition); for this see Kuriyama 
(1999).

 22. So far it has mainly been patients who have told stories about their lives 
with medical interventions together with disease. Other possible participants 
have been much less forthcoming. One might say that what we argue for here 
is that the turn to practice that such literature exemplifi es, be taken up in 
professional self-refl ection as well (see e.g., Frank 1995; Murphy 1990; and, 
for an intriguing mixture of daily life stories and a cultural analysis, Stacey 
1997).
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6 Sociotechnical anatomy
Technology, space, and 
body in the MRI unit

Regula Valérie Burri

In recent years, biomedical research and clinical practices have become 
increasingly dependent on new imaging technologies. The use of digital 
X-ray, computer tomography, or magnetic resonance imaging (MRI) has 
changed the ways biomedical knowledge is produced and applied in labo-
ratories and hospitals, and it has transformed how bodies are seen and 
understood in medicine and society today. These transformations are not 
only emerging from the employment of images in diagnostic or interven-
tional procedures, or from the adoption and incorporation of visual medi-
cal knowledge when patients get to see their body scans. They are also 
intertwined with the sociotechnical practices by which a medical image is 
constructed as an artifact within the laboratory or clinical setting. In this 
article, I focus on the implications of such practices for bodies of patients, 
technologists, and physicians, which are involved in the process of medi-
cal image production. I am interested in how epistemic practices, material 
conditions, and social norms contribute to the shaping of bodies when an 
image is fabricated in a specifi c MRI unit.

Social studies of digital medical imaging have included refl ections about 
the body, while looking at how visual representations are adopted by indi-
viduals and incorporated into the knowledge of one’s own body (e.g., Duden 
1993; Cartwright 1995; Dumit 1997, 2004; Casper 1998; Treichler et al. 
1998; van Dijck 2005). Only a few studies, however, have looked at how 
the body is involved in the very process of medical image production and at 
how it interacts with machines, instruments, spatial arrangements, social 
institutions, or other bodies, although laboratory studies and studies in the 
history of science have pointed to the important role of the body as a tool in 
the manufacture of scientifi c knowledge (e.g., Knorr Cetina 1988; Schaffer 
1992; Lawrence & Shapin 1998). A physical dimension of medical image 
production was examined by Amit Prasad (2005), who looked at how the 
new medical gaze generated by MRI operates in radiologists’ laboratories. 
Kelly Joyce (2005) has shown how the popular narratives used in MRI 
examinations result in the intertwining of economic interests, physical 
bodies, machines, and cultural practices in the MRI image. Drawing from 
ethnographic fi eldwork at several MRI units in Switzerland, Germany, and 
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the United States, my essay does not analyze the physicians’ discourses 
and perceptions but rather examines how bodies are constituted in medi-
cal imaging by exploring the sociotechnical practices and constellations in 
which the image production takes place. My multisited  ethno graphy showed 
that despite the local particularities of the MRI units or contingencies in 
the clinical organization in different places, some general conclusions can 
be drawn. The ways the bodies are constituted in the imaging process can 
be described as an inherent characteristic of the imaging process.

FABRICATING INSTRUMENTAL BODIES

In the process of image production in an MRI unit, bodies are tentatively 
defi ned and formed; they are specifi cally shaped by the local interplay of a 
set of knowledge practices with machines and social actors. The interaction 
of epistemic practices and material culture—the distributed agency between 
actors and technology (cf. Latour 1988, 1993, 1996; Pickering 1993, 1995; 
Rammert 2003)—shapes the bodies in a specifi c way in order to make the 
image production possible. The material objects of the visualization pro-
cess and the practices of radiologists, technologists, and other physicians 
are thus disciplining conditions and practices that contribute to the forma-
tion and adaptation of the bodies involved in image production, that is, 
the production of what could be called “instrumental bodies.” These bod-
ies are prepared and made instrumental to facilitate the data acquisition 
necessary for the constitution of a medical image. The fabrication of such 
“instrumental bodies” is not a refl exive strategy of the social actors, but 
an intrinsic and contingent moment of the process of image production. It 
involves the bodies of both patients and medical staff which are, as I show 
in my essay, somehow refractory to the imaging process and thus have to be 
adapted to the local sociotechnical setting. Through exploring the material 
conditions, social norms, spatial arrangements, and professional practices 
that are parts of the imaging process, my essay analyzes the ways in which 
such instrumental bodies are constituted in imaging situations.

Based on my observations of the—quite similar—production processes 
of MRI scans in the different hospitals and research centers I visited, I 
assume that there is an implicit structure or a modeling principle that is 
inscribed not only in the techniques, skills, practices, social conventions, 
and cultural perceptions, but also in the technology, instruments, and other 
material resources that are part of the visualization process. Drawing on 
Foucault’s notion of “political anatomy” (Foucault 1975/1995), I suggest 
calling this inscribed structure a “sociotechnical anatomy.” In contrast to 
Foucault’s concept, the disciplining effects of this principle are only con-
tingent. The “sociotechnical anatomy” becomes effective in the epistemic 
practices, the social norms, and the material resources involved in the visual 
representation of a body in medicine, that is, it inhabits the techniques, 
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practices, and machines deployed in the process of image production. The 
“sociotechnical anatomy” ensures that the bodies are not only scanned 
but also simultaneously formed as instrumental bodies during this process. 
Through analyzing the ways in which instrumental bodies are constituted 
in imaging situations, I aim to reveal the “sociotechnical anatomy” that is 
shaping the imaging process. Despite the local particularities of the MRI 
units or contingencies of the clinical organization in different places, it 
is the sociotechnical anatomy which engenders the formation, adaptation, 
and regulation of the body—in other words, its instrumental fabrication.

SPATIAL ARRANGEMENTS

When I entered an MRI room for the fi rst time, the most remarkable thing 
I registered was the huge size and extravagant design of the machine used in 
MRI examinations. Imaging apparatuses look like “large metal doughnuts 
standing up,” writes Joseph Dumit, referring to PET scanners (Dumit 2004: 
72). The machines occupy a third or even a half of the space in the rooms I 
visited during my fi eldwork. To acquire the necessary data, MRI machines 
make use of a strong magnet. In order to protect the magnetic fi eld from a 
disturbing environment that could interfere in the data acquisition process 
and cause visual artifacts in the images, the scanners have to be put in a 
separate and well-isolated room. Next to this room—and in contrast to 
it—a second room is built in every MRI unit from where the scanner and 
data acquisition are managed. This adjoining anteroom serves as an opera-
tions center in which computers, laptops, video monitors, medical equip-
ment, small instruments, and the display portion of an electrocardiogram 
apparatus are installed next to the console of the scanner. The technolo-
gist sits in front of the console and enters a command into the computer. 
She selects some imaging sequences, such as the number and thickness of 
the cross-section and the perspective of the images, and customizes them 
from the console (cf. Burri 2001). Having set these acquisition modalities 
in the software program, she starts to run the scanner. Simultaneously, she 
observes the patient on a video screen placed above the console, and from 
time to time she watches the patient through a window that permits her to 
see the scanner from the adjoining anteroom. Physicians and technologists 
are thus able to observe and control the patient during the entire process of 
acquiring the image data.

In what way does this specifi c spatial situation of the workplace incor-
porate what I called the sociotechnical anatomy? From an architectural 
point of view, the room with the MRI scanner is a separate, isolated place. 
But it is a room that only makes sense along with another room—the ante-
room with the console from where the machine is controlled. As mentioned 
above, this dependent, hierarchical spatial order can be found in any MRI 
unit. It implies various dimensions of disciplining coercions and can thus 
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be understood as a materialized form of a disciplining structure, that is, 
the sociotechnical anatomy. The disciplining aspects of this spatial model 
can be described as isolation, transparency, invisibility, surveillance, and 
control. During the data acquisition, the patient is all alone in the room 
with the scanner. He or she is spatially isolated but is constantly over-
seen by the technologist. Furthermore, the surveillance is at least twofold: 
The patient’s body can be observed through the window, on the computer 
screen, and—in the room described above—also from the video display 
which does not show the mediated transparent body but instead fi lmed 
images of the patient lying in the scanner.

This situation reminds the observer of Foucault’s well-known descrip-
tion of the Panopticon—the model of a prison designed by Jeremy Bentham 
at the end of the eighteenth century (Foucault 1975/1995). The Panopticon 
incorporates a control tower central to an annular building which is divided 
into cells. The occupants of the cells are isolated from one another and sub-
ject to scrutiny by an observer who stays in the tower and remains unseen. 
The Panopticon thus allows seeing without being seen, which, according to 
Foucault, ensures the power to work. The spatial arrangement in the MRI 
unit can be seen as a similar construction. The technologist and the physi-
cian are given the power to observe the patient without being seen them-
selves, and the patient—like the prisoner in Bentham’s model—does not 
know if he or she is actually being watched. Obviously, the consequences 
are different in the two cases. Unlike the prisoner, the patient is glad to 
have somebody overseeing and controlling him or her. But in both forma-
tions, specifi c anatomies of disciplining coercions are at work. While in 
Bentham’s design, according to Foucault, the asymmetrical visibility has 
to be understood as a strategy of exclusion by which governmental power 
prevails, the architectural model in the MRI unit could be interpreted as 
a strategy of authority by which the dominance of Western biomedicine 
is expressed: MRI machines are part of a technoscientifi c and high-cost 
health care system that is most widespread in Western cultures; while the 
United States, Europe, and Japan rely on expensive medical equipment, 
many societies do not have equal access to such machines.1

SEGREGATING MACHINES

In addition to the arrangement of the rooms and equipment, another mate-
rial structure contributes to the constitution of instrumental bodies while 
the image is produced—obviously, the scanner is part of this process. In 
conventional MRI machines, the tube of the apparatus is quite narrow. 
People who are claustrophobic or disoriented often become fearful or anx-
ious about being confi ned in such a narrow, body-length MRI tube. As a 
consequence, in clinical practice it quite often happens that the data acqui-
sition has to be delayed or even stopped because patients become afraid; 
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around one third of all cited problems that occur during MRI examinations 
concern the problem of patients who feel anxious or claustrophobic.2

It not only takes certain psychological dispositions for patients to be 
examined in an MRI machine. It also requires of them specifi c physical 
properties: a limited size and weight. Not all bodies can be scanned. If they 
are too tall or big, it might be impossible to fi t them into the tube. This, 
together with the problem of claustrophobia, is the main reason the indus-
try—especially in the United States—has started to increase the produc-
tion and foster the development of open scanners. The obesity of patients 
creates problems for imaging examinations. Such bodies might even be 
refractory to some open systems. In a promotion for a new open scanner, 
General Electric, one of the leading fi rms in the production of MRI scan-
ners, quotes the radiologist Jeffrey Rosengarten from Gurnee Radiology 
Center in Libertyville, Illinois, as follows: “Once we were unable to scan 
a 450 lb. patient on one of our other open systems, so we sent the patient 
to our OpenSpeed system and completed the study successfully” (General 
Electric 2001). Although open systems are improving technically and will 
be more widespread in the near future, many scanners used today are still 
closed systems.

Whether a specifi c body can be examined using MRI depends not only 
on its size and weight but also on its physical integrity. Bodies which con-
tain metallic implants or pacemakers are usually not allowed to be scanned 
with MRI, since metallic material often causes image artifacts; in the case 
of the pacemaker, implanted instruments could be disturbed by magnetic 
fi elds and become dangerous for the patient. The use of MRIs as a visualiza-
tion technology thus implies the adaptation of the bodies prior to the MRI 
examination. Bodies have to be customized to a specifi c physical norm, 
that is, refractory bodies have to be disciplined by forcing them to conform 
to the image of a “normal,” average body which is both physically intact 
and not too large in weight or size. In other words, the apparatus generates 
a segregation between bodies that can be scanned and others that can-
not. The machine exclusively accepts precursorily disciplined, specifi cally 
formed bodies which have already been adapted prior to the MRI examina-
tion to what has been socially defi ned as a norm. The ways in which tech-
nical artifacts are produced and designed is shaped by socially negotiated 
notions, including concepts of normality (Bijker et al. 1987; MacKenzie & 
Wajcman 1999). This also applies to the construction of medical technol-
ogy. The building of an MRI machine is dependent not only upon technical 
possibilities and restrictions but also on engineers’ and physicians’ percep-
tions, which have been shaped by what is considered a “normal” body in a 
specifi c Western culture. Foucault has shown how such notions of normal-
ity and abnormality have shaped knowledge and power relations, and how 
the defi nition of “normality” and the processes of “normalization” have 
extended governmental control over individuals and their bodies (Foucault 
1975/1995, 2003). In the case of medical visualization technologies, such 
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concepts are not to be understood as the prevailing power of a nation-state 
but, again, as an implicit, although powerful, manifestation of Western 
biomedicine that reinforces existing concepts of normality. The preselec-
tion of bodies which can be screened in the MRI room, while other bodies 
are excluded from such examinations, is part of the entire process of pro-
ducing instrumental bodies.

COMMUNICATION(S): (RE)ESTABLISHING 
SOCIAL NORMS

Social norms and local conventions contribute to the disciplining of those 
bodies which have gained access to the MRI room, bodies that are sub-
jected to specifi c social expectations. Physicians and technologists expect 
the patient to be willing to cooperate with the medical staff during the 
whole imaging process and to comply with all instructions. The patient 
is expected to remain completely calm during the data acquisition. He or 
she is not allowed to move in the tube, in order to prevent image artifacts. 
Thus, the patient must lie still, breathe regularly, not cough, and, if a brain 
scan is taken, not even move his or her eyes. He or she is also expected to 
follow the instructions of the technologist, who stays in the control room 
during the entire examination. The expectations regarding the behavior of 
the patient are communicated in various ways; it is possible to distinguish 
between explicit and implicit communications. Explicit communications 
include written instructions and verbally communicated directives. Most 
hospitals or clinics provide written information about the MRI apparatus 
and the respective examination on their websites. The patient is thus not 
only given the details of the technique and the procedure but also told 
how he or she should behave. “The Patient Guide to the MRI Scan,” for 
example, a brochure made available online by the Massachusetts General 
Hospital (MGH; n.d.), gives several instructions:

You should arrive 15 minutes before your scheduled appointment. This 
allows time for you to complete any necessary paperwork, change your 
clothes for your scan and answer questions from our technologist about 
your medical history before we start your scan.… (7)

If you are wearing anything metallic, such as jewelry, dentures, glasses, 
or hearing aids, that might interfere with the MRI scan, we will ask 
you to remove them. You should not have your credit cards in your 
pockets during the scan because the MRI magnet can affect the mag-
netic strip on the card. Patients who are having a brain scan should not 
wear make-up as some brands contain metal.… (8)
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It is important for you to lie very still and, at some points, you may be 
asked to briefl y hold your breath as the picture is taken. (MGH n.d.: 9)

Such directives are also listed on an information sheet that is provided 
by most MRI units. The sheet is delivered once the patient arrives at the 
unit or, in some places, during an earlier consultation between the doctor 
and the patient. Just like the website guide, the information sheet also tells 
the patient how to behave in the tube. In most countries, the sheet has to be 
signed prior to the examination since informed consent is required to per-
form the imaging. Explicit communications also include oral instructions. 
At Massachusetts General Hospital, a representative of the MRI Depart-
ment calls the patient the day before the examination to provide all the 
information needed. Often, the patient has a conversation with his or her 
doctor prior to the examination, during which the doctor explains how the 
imaging procedure is accomplished. This talk also includes briefi ngs con-
cerning what the patient is expected to do. Finally, during the imaging pro-
cess the technologist, who is connected to the MRI room by an intercom 
system and a microphone, constantly instructs the patient what to do; for 
example, when to hold his or her breath during data acquisition.

In addition to these explicit and formalized communications, social 
expectations and conventions are also conveyed by implicit communica-
tions. In the MRI units I observed, the radiologist entered the MRI room 
shortly before the data acquisition was started. The patient was already 
lying on the table and prepared for the examination. When the physician 
said hello and asked the patient how he or she and the family were doing, 
this was more than just him trying to be nice. By means of this small con-
versation, the physician intended to calm the patient, who often felt a bit 
anxious or at least tense; even more importantly, the conversation served 
as a marker to signal that the situation was now entering a new stage, 
that is, that the explicitly communicated expectations would now apply. By 
this implicit communication of social norms, the explicit norms were thus 
reinforced. At the same time, social expectations and norms which had 
never been explicitly formulated were also transferred—such as the expec-
tation that the patient should remain in the tube during data acquisition. 
Although this expectation seems too evident to require an explicit instruc-
tion, it quite often happens in clinical practice that patients try to leave the 
tube or to free themselves from the equipment.3

In fact, both explicit and implicit communications address the patient in 
a way that imposes self-discipline. The patient is expected to have his or her 
body under control and to overcome any anxiousness he or she might have 
when lying in the tube. This form of body control—the self-disciplining of 
the body—is another practice contributing to the production of the body in 
its instrumental form. By the explicit and implicit communication of expec-
tations, social norms are (re)established and contribute to the fabrication of 
instrumental bodies.
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SOCIOTECHNICAL CONSTELLATIONS

A great deal of technology is involved in the production of images. It is not 
only the MRI machine that is needed; other medical tools and instruments, 
like a machine to check breathing or an instrument to measure blood pres-
sure, are also required in order to perform a tomography. Furthermore, the 
MRI scanner itself consists of many different components.

The interconnection of body and technology

To begin data acquisition, the patient has to be positioned on a patient 
table that is controlled by a computer. He or she is then connected to the 
various apparatuses. The sensors for measuring blood pressure and for tak-
ing the electrocardiogram have to be applied to the body. A special belt to 
check breathing is put on the patient. Often some special components of the 
scanner—so-called surface coils—have to be placed on the body as well. 
This interconnection of body and technology can even be invasive: In many 
cases, a contrast agent is administered to the patient intravenously, and 
the syringe is placed on the table behind the patient’s head. This injection 
helps to enhance the visualization of certain regions of the body, and it is 
required when an angiogram of the vessels is produced. Once the patient 
is connected to the various apparatuses and instruments, his or her body 
is covered with a blanket. Occasionally, the patient is also offered head-
phones in order not to be forced to hear the loud knocking noises of the 
machine. Since the surface coils and the breathing belt are constricting and 
the injection brings the patient’s arm in a fi xed position, the freedom of 
action of the body is restricted. The patient’s body is now fi xed, stabilized, 
and made immobile—that is, it is disciplined and made instrumental in 
order to begin data acquisition.

The Spatial Stabilization of Bodies

Using Foucault’s (1975/1995) framework, such an interconnection of body 
and technology could be understood as a connection between a body and a 
manipulated object in which the relation between the body and the object 
is defi ned by what Foucault calls a discipline, that is, a specifi c set of tech-
niques to discipline and control social bodies. In contrast to Foucault’s 
example of objects such as weapons, the objects in the medical imaging 
process, for example the MRI scanner or the surface coils, are not manipu-
lated by the patient but are controlled by a radiologist or a technologist 
in the adjoining room. From this sociotechnical constellation and from 
the social position of the actors involved in the imaging process, a specifi c 
spatial distribution of the bodies emerges: The patient stays in the MRI 
room, the technologist sits in front of the console in the control room, and 
the physician is often in constant movement—he walks around, leaves the 
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adjoining room for a couple of minutes to visit the ward, returns, talks to 
the technologist, and then walks over to work at another computer. This 
distribution of bodies is due not only to the technical conditions but also 
to the social and professional positions of the actors involved in the pro-
duction of an image. During data acquisition, the confi guration of bodies 
is temporarily stabilized. The patient stays in the tube, and the technolo-
gist does not usually leave the console while the data is being acquired. 
This confi guration is established in a habitual and practical sense and is 
not refl exively produced; it is part of an implicit, routinized, and incorpo-
rated imaging practice, that is, it is the outcome of implicit knowledge (cf. 
Polanyi 1958, 1967) and of what Bourdieu (1980/1992, 1972/2002) calls 
a practical sense.

The spatial confi guration and stabilization of the bodies can be seen as 
another disciplining practice that emerges from the sociotechnical anat-
omy. It creates a sociotechnical constellation that defi nes a specifi c spatial 
relation among the bodies of the involved actors and between these bodies 
and the technology. It is not only the body of the patient that is tentatively 
fi xed and disciplined; the sociotechnical constellation also stabilizes the 
bodies of the technologists and physicians, which are also constructed as 
instrumental bodies that work toward the production of a medical image.

WORK ROUTINES: STRUCTURING 
THE IMAGING PROCEDURE

In addition to the spatial constellations, the practices that structure the 
imaging procedure and its time fl ow also contribute to the fabrication of 
instrumental bodies. These practices are part of a professional and habitual 
work routine. This refers, for example, to the way in which the patient is 
brought into the scan room and prepared for the examination, and to the 
epistemic practices involved in the procedures of data acquisition.

Being geared to standards and effi ciency

Performing these practices, radiologists and technicians are oriented to pro-
fessional standards and criteria of effi ciency. Among the most prominent 
examples are the locally produced standard protocols, which defi ne what 
specifi c type of image has to be produced for a specifi c indication. This 
is necessary because the acquisition modalities for the images have to be 
selected in the software program: for example, the number and thickness 
of the cross-sectional images or the perspective and resolution of an image. 
The standard protocols defi ne how such modalities are usually handled; 
for example, how many sequences of data acquisition should be taken if 
the proposed diagnosis is, say, ischemic heart disease. The protocols are 
made and are regularly adapted and revised by radiologists and physicians 
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working with MRI at a local unit. Stefan Timmermans and Marc Berg 
(1997, 2003) have pointed to the importance of standards in medicine and 
have shown how medical protocols may permit a “local universality” to be 
achieved. In the MRI units I observed, the protocols consisted of a number 
of computer printouts stapled together. The technologists only checked this 
“book” once in a while, when a more unusual data sequence had to be 
taken. The most important directives, however, had become part of their 
daily work routine and had thus been incorporated by them as integral 
parts of their implicit knowledge.

Standard protocols enhance the effi ciency of the whole imaging pro-
cess. Without protocols, physicians would have to give detailed instruc-
tions for each image, and this would take them a long time. Time effi ciency 
was considered a very important criterion in every MRI unit I visited. A 
work schedule is used to indicate which patient is to be screened at what 
hour of the day. In larger MRI centers, this schedule cannot be always 
followed, since emergency patients drop in and outpatients cancel their 
appointments. Nevertheless, the schedule ensures that technologists do not 
have to waste time and are able to proceed effi ciently. Both the use of stan-
dards and the desire for effi ciency structure the sequence and time fl ow of 
the imaging process. Both orientations thereby involve the adjustment of 
the patient’s body to a given routine practice. This adjustment is part of the 
body’s instrumental characteristic.

Remote commands

Finally, the imaging procedure is structured by the technologist’s remote 
commands during data acquisition. Using the intercom system with the 
microphone that connects the control room to the MRI room, the technol-
ogist constantly tells the patient what to do. Before starting the sequence, 
the technologist asks the patient if everything is okay and informs him or 
her that the procedure is beginning. The technologist observes the curve of 
breath on the monitor in front of her. She gives her instructions according to 
the trajectory of this curve: “Now please breathe in…breathe out…breathe 
in…breathe out…and now please hold on.…” The patient stops breathing, 
the curve on the monitor declines, and the technologist starts the sequence. 
Through such instructions, the process of data acquisition is structured, 
and the activities of the patient’s body are controlled. Periodically, the tech-
nologist comments on the cooperative behavior of the patient. After fi fteen 
seconds of held breath, the technologist turns on the microphone again 
and says, “Okay, now please go on breathing. You are doing very well!” 
Such acclamations are repeated whenever the acquisition of a sequence is 
fi nished. These words, which serve to encourage the patient lying in the 
tube, can also be understood as an acknowledgment of the patient’s com-
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pliant and cooperative behavior; they serve to constantly qualify the self-
 disciplining of the patient and thus enforce the instrumental production of 
his or her body.

CONCLUSION

In this article, I have analyzed the implications of the production of a medi-
cal image for the bodies involved in this process. I have argued that the 
practices, social conventions, and material resources which are involved in 
image production imply the creation of a temporary disciplined, “instru-
mental body.” I have assumed that despite local particularities, there is 
an implicit structure or modeling principle that is inscribed not only in 
the techniques, social norms, cultural perceptions, and material condi-
tions but also in the technology, instruments, and design of the setting 
that are involved in the visualization process. This inscribed and modeling 
principle—the “sociotechnical anatomy”—has a teleological character. Its 
implicit purpose is to discipline the body, that is, produce an instrumen-
tal body, in order to adjust it and adapt it to a sociotechnical system that 
serves a specifi c interest: the accumulation of biomedical knowledge about 
the body. In this sense, the sociotechnical anatomy could be interpreted 
as a manifestation of the power of scientifi c biomedicine, consisting of an 
increasingly visio-technoscientifi c access to the body that defi nes the ways 
bodies are seen and understood in Western cultures.

NOTES

Acknowledgments. The chapter is based on the paper “Digitalizing, Disciplining: 
Imaging Practices and the Constitution of the Body in Biomedicine,” which was 
presented at the annual meeting of the Society for the Social Studies of Science, 
Milwaukee, WI, November 8, 2002. I thank Joe Dumit for his comments and Kim 
Hays for editing the manuscript.

 1. OECD Health Data show that huge differences also exist among Western 
countries. While the United States had a total of 13 CT and 8 MRI scanners 
per million people at their disposal, Japan had 94 CT and 35 MRI scanners 
per million (in 2001 and 2002, respectively). However, countries like Turkey 
and Hungary (in 2002, 8 CT and 3 MRI per million and 7 CT and 3 MRI 
per million, respectively) do not have the same infrastructural access (OECD 
2004; numbers rounded).

 2. In a study among medical institutions in Switzerland working with MRI, 
around one third of all cited problems that occurred during MR examina-
tions referred to patients who felt anxious or claustrophobic (Burri 2000).
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 3. Around 8 percent of all problems that occur during MR examinations con-
cern patients trying to leave the tube or to free themselves from the equip-
ment (see Burri 2000: 77). This behavior is, in most cases, due to anxiety or 
claustrophobia caused by the machine’s narrow tube and the knocking noises 
heard during data acquisition.
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7 Risk and safety in the 
operating theater
An ethnographic study of 
sociotechnical practices

Cornelius Schubert

The sociological study of sociotechnical systems is most often linked to 
risks, failures, accidents, or catastrophes, be they in concrete systems fail-
ure such as in nuclear power plants, air and sea traffi c (Perrow 1987), space 
fl ight (Pinch 1991), or the more abstract relations of society and technol-
ogy (Beck 1986; Luhmann 1991). Sociological analysis usually starts when 
something has gone wrong or danger seems imminent. In this essay, I 
would like to address the issue from a different angle. It is not a question 
of analyzing which factors have contributed to an accident or of fi nding 
somebody who caused it, but rather of studying the activities which were 
undertaken to avoid danger and compensate failure.

Hutchins has done this in the case of navigation systems failure on board 
a U.S. Navy ship (Hutchins 1996). He argues that in case of failure, the 
tasks and relations of components in a sociotechnical system are reconfi g-
ured to compensate for the failed subsystem. In the following sections, I 
will analyze yet another sociotechnical system, namely, the surgical oper-
ating theater (OT). The study is based on ethnographic observations and 
video recordings and interviews in large and small hospitals in Germany 
and Australia. It is partly based on an interdisciplinary discussion between 
sociologists, semioticians, psychologists of work and organization, and 
computer scientists with the aim of analyzing and modeling safety-relevant 
cooperation in complex sociotechnical systems.1

SAFETY AND COOPERATION IN 
THE OPERATING THEATER

Drawing on research conducted in so-called workplace studies (cf. Knob-
lauch & Heath 1999), I will focus mainly on describing and analyzing the 
practices and activities displayed in the local situation of the OT, especially 
in the fi eld of anesthesia (cf. Pettinari 1988; Fox 1994). Patient safety is 
regarded as a product of medical teamwork. It is a result of complex inter-
relations between humans and machines and is deeply rooted in the local 
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practices of doctors and nurses. Thus, this analysis relies to a large extent 
on in situ observation.

Classical safety engineering proposes to gain safety through standard-
ization: a preformed solution for already known or anticipated problems. 
This approach is dominant in industrial production, but is also prominent 
in medicine, where guidelines, protocols, and good medical practice serve 
to maintain a high standard of health care. On the other hand, the work of 
doctors and nurses is inevitably subject to variability and change when they 
have to adapt actions, for example a treatment, to an individual patient. 
The interplay of stability and fl exibility is therefore a key characteristic of 
cooperation in medical settings.

Many medical sociologists have commented on the incomparability of 
workfl ows in industrial plants and hospitals (Rohde 1974; Siegrist 1978) 
with reference to the low potential for standardization of individual work 
and for cooperation in hospitals. The term cooperation has mainly been 
used in the sociology of work, dating back to Marx (1968). Marx used the 
term to describe how the (industrial) work of many is conduced according 
to a systematic (production) plan. Later, cooperation was also understood 
to be determined by machines and technology in many ways (cf. Popitz et 
al. 1957).

Cooperation is conceptualized as a prearranged order of mutually depen-
dent subtasks; its function is to integrate the diverse elements of industrial 
work created by the division of labor. As with standardization and safety, 
this is only partly true for medical practice. Work in hospitals is only partly 
determined by external rationales; this observation led Strauss to coin the 
term negotiated order (Strauss et al. 1963) in order to stress the importance 
of specifi c, local interactions in structuring work.

The approaches of Marx and Strauss pretty much represent two coun-
terpart positions when it comes to studying the role of technology in work 
settings. Technological determinism highlights the power technology has 
over people, whereas social constructivism elaborates the formative force 
of social affairs (for a discussion on medical technology, see Timmermans 
& Berg 2003). The following sections will neither stress the fi rst nor the 
second approach, but aim to combine empirical data and analytic con-
cepts for a better understanding of work in high-tech settings. Coopera-
tion in operating theaters inevitably depends on the use of machines and 
instruments. That is why I will examine the interrelations of humans and 
machines more closely in my analysis. The main question to be answered is 
how the workfl ow in a cooperation is organized.

DIFFERENT MODES OF COOPERATION

In this section, safety issues such as order, structure, fl exibility, and adapta-
tion are central. Safety-relevant activities in the OT are most often a col-
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lective effort of small teams: In anesthesia, the team usually consists of an 
anesthetist, an assisting nurse, and some technical appliances.

My analysis is concerned with the questions of how system disturbances 
are dealt with before they develop into irreversible accidents, how problems 
are dealt with, and how order is restored. Fortunately, serious accidents are 
very rare in the observed hospitals. However, the daily work of OT per-
sonnel seems to be riddled with small disruptions of the workfl ow. These 
minor disturbances are so frequent that they are considered as being part of 
the routine by most team members. Nonetheless, the analysis of everyday 
work can reveal many interesting aspects about the structure of teamwork 
and the interactivities with machines.2 That is why I will concentrate my 
observations on the planned, scheduled, and common operations.

I propose to distinguish three modes of cooperation under the aspect of 
safety: routine, compensation, and improvisation. These modes are catego-
ries of observable activities. They also serve as analytic terms to typify dif-
ferent states in the management of disturbances in the workfl ow. They are 
based on a pragmatic view of human action (cf. Dewey 1922), and are devel-
oped to describe interindividual events rather than intrapersonal processes. 
Therefore, the emphasis is on observable mechanisms of cooperation.

Routine

Most problems of everyday work are dealt with by applying routines (cf. 
Berg 1992: 169; Strauss 1993: 191). In the OT, routines also take up the 
lion’s share of activities. The routine activities that will be discussed now 
are those used to coordinate standard steps of work.

Routine work consists of standardized patterns of activities employed on 
a regular daily basis. Cooperative tasks like intubations, handling patients, 
and interacting with anesthetic machines are usually deeply embedded in 
everyday work routines. This is how the team sustains and fulfi lls consis-
tent mutual expectations of how work should be done with very little coor-
dinative effort. These standardized patterns of activity are the result of the 
legal framework and medical guidelines on the one hand, and are produced 
by local interactions and interactivities over time on the other hand.

Research in other areas, such as control rooms (Heath & Luff 1992), 
shows that the situational routines and problem-solving practices of per-
sonnel are likely to predominate over the offi cial standards that are writ-
ten down in manuals. The routines not only are confi ned to the relations 
between humans, but also emerge out of the interactivity with machines. 
Experienced anesthetists often have their own way of using certain 
machines, turning off pesky alarms, or bypassing annoying safety features. 
This does not mean that patient safety is diminished or neglected. The 
anesthetists are reducing the amount of information and possible sources 
of distraction in order to be able to concentrate on what is relevant to them. 
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Alarms are usually visible as well as audible, so turning off the sound will 
not turn off the alarm entirely.

This also means that the team and the technology are mutually tuned to 
one another. It is a process of reciprocal alignment.3 Once the participants 
work as a good team and their pattern of activities is aligned, cooperation is 
swift and effective. Furthermore, these sociotechnical routines prove to be 
quite durable and resistant to change. The trade-off between fl exibility and 
structure plays a signifi cant role in patient safety: The advantages and disad-
vantages of both need to be balanced in order to guarantee safe procedures.

In the social sciences, the observation of routine activities under the aspect 
of safety is underdeveloped in comparison to the study of breakdowns and 
accidents. Patterns of routine coordination can be briefl y described in the 
following way: There is almost no or very little verbal exchange about the 
task between the members of the team. The interactivities with machines 
are well trained and happen silently and quickly.4

People generally use gestures to indicate their expectations to one 
another. A quick glance or a short movement of the hand is suffi cient to 
organize the cooperation. An impressive example of nonverbal coordi-
nation is the interaction between two surgeons when stitching. One sur-
geon usually assists the other, and if they both have enough experience, 
the assisting surgeon will coordinate his actions merely by looking at his 
colleague’s hands. The same goes for experienced nurses, who are able to 
judge doctors by their actions and engage in cooperation with them by 
themselves. In such cases, the organization of cooperation relies on a high 
degree of overlapping knowledge (cf. Hutchins 1996: 265); that is, anesthe-
tists, surgeons, and nurses share a certain amount of knowledge concern-
ing the others’ tasks. Their actions are thus mutually accountable, and the 
coordination is swift.

To sum up, routines as problem-solving patterns form a major part of 
everyday work. They represent successful and well-established solutions of 
frequent problems, and serve to sustain consistent expectations within the 
team. They grow out of interactions and situations, and once in practice 
they are likely to remain a resource for further actions. When observing 
routine cooperation, the communicative aspects of coordination are mainly 
contained in gestures and facial expressions. There is little task-related ver-
bal exchange, and actions intertwine at a relatively high speed.

Compensation

But what happens when routines fail to deliver the desired result? In most 
cases, there are backup strategies. I call this kind of coordination “compen-
sation.” Backup strategies are, like routines, patterns of action preformed 
to fi t a specifi c situation.

Compensation strategies can be acquired by training or experience. In 
many cases, the personnel are trained to respond to a specifi c problem in 
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an appropriate manner. Based on emergency plans, for instance, anesthe-
tists train to cope with uncommon but possible situations like ventricular 
fi brillation. These emergency plans are constructed like algorithms. Their 
precise and sequential instructions serve to guarantee quick and correct 
reactions in time-critical situations. Compensation can then be described 
as using a set of alternative routines. They differ from the daily patterns 
of action in the aspect that they are not internalized by practice, but by 
additional exercise.

In addition to the trained algorithms, there are local forms of compensa-
tion that stem from experience. The practice of rebooting is, for example, 
one strategy that has been proven successful in daily work in order to deal 
with malfunctions of microelectronic devices. Also, malfunctioning per-
fusors are switched off and on, again in the hope that the problem will 
disappear. This practice does not come from manuals or guidelines, but 
is the product of ongoing interactions with computers. Solving the break-
down of a technical system is mainly a process of countervailing failed 
machine processes with compensatory human action. The fi rst step is to 
substitute the dysfunctional component, and then the component’s original 
functionality needs to be restored. This can be done in two ways: either by 
trying to repair the component or by exchanging it for another one. In the 
OT, both strategies are used according to the failed component’s size: Small 
components are exchanged, and larger components are repaired.

Coordinating compensatory action is thus a matter of signaling a change 
of strategy to team members. The routine problem-solving pattern is 
replaced by a different pattern. Compensation can be regarded as a failsafe 
or backup mechanism, designed to counteract expected problems.

In the phase of compensation, the team displays a particular behavior. If 
technological failure is involved, activities are usually repeated: Unsuccess-
ful routines are reiterated several times, until a change of strategy is con-
sidered. This repetition is a sign for commencing problems and, if noticed, 
will serve as a signal for other team members to adapt their patterns of 
action. Hesitation is another signal, displaying uncertainty about how to 
continue. Both activities, repetition and hesitation, do not draw the atten-
tion of others directly toward the problem. They are subtle markers of a 
disturbance in the workfl ow and are only picked up if a person pays atten-
tion to what another person is doing. In the OT, nurses who notice such a 
small disturbance are likely to interrupt their own work and get ready to 
assist the doctor. Being ready to intervene, they let the situation develop to 
see whether their help is needed.

Thinking aloud is a little less subtle behavior, but it serves well to direct 
the attention of others toward a problem without having to ask explic-
itly for help. Anesthetists who think aloud make their actions or problems 
noticeable to the nurse or uninvolved team members.

The above examples highlight the subtle nuances of coordination during 
the phase of compensation. The distinction between routine and compen-
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sation is an analytical one. In real-life situations, routine and compensation 
merge into one another. Compensation is considered to be part of the daily 
grind by most staff members and not a deviance from usual business. Com-
pensation is a source of local variations in working practices, because many 
strategies and patterns of actions have evolved out of situational contexts 
and are specifi c to local culture.

Improvisation

As I have mentioned earlier, routine and compensation are preformed solu-
tions to certain problems. In addition to expected problems, unanticipated 
disturbances might occur. In such a case, the team must develop a new 
solution on the spot. In contrast to standard problem-solving strategies, 
this is called “improvisation.” This term stresses the importance of the 
situational resources and real-time changes during cooperation (cf. Becker 
2000 for some critical thoughts on the order of improvisation).

Since unexpected problems are encountered on the basis of available 
means, improvisation is tied to specifi c situational constraints; for example, 
machines, tools, media, and personnel. During an improvisation phase, the 
relations of components are reconfi gured according to the breakdown. The 
reconfi guration is a reorganization of cooperation and requires particu-
lar forms of coordination. Since there are no commonly shared preformed 
strategies, the explicit exchange of verbal communication is central to this 
mode of cooperation. Improvisation often relies on direct verbal orders to 
adapt patterns of action to suit the situation. Order is restored step by step 
in a negotiated process through the interactions of components as a poten-
tial solution that unfolds out of the situation (cf. Hutchins 1996: 317). Of 
course, if the team is very experienced, improvisation can also happen on 
a nonverbal basis by gestures and glances. In the case of technical systems 
failure, it is necessary to establish a quick substitute for a defective compo-
nent, especially if the patient’s life depends on it; for example, in the case 
of artifi cial ventilation. OT technology is usually designed to be redundant, 
and many machine functions can be replaced by human action if the compo-
nents are loosely coupled (cf. Perrow 1987). When observing improvisation, 
one can see that actions are discontinued and problems are being verbal-
ized. Also, there are questions and queries concerning the breakdown. It is 
in this stage of uncertainty that reconfi guration occurs. The contingencies 
of the situation need to be reduced until work can be resumed.

In the context of structure and fl exibility, the situational reconfi guration 
of patterns of action is central to understanding work practices in complex 
settings. The maintenance of a stable phase turns out to be a key feature of 
everyday work since it is also quite signifi cant for the patient’s safety. The 
maintenance of a stable phase can be considered as a form of repair work, 
as work that is performed in addition to anesthesia and surgery in order to 
maintain a safe course of action.5
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Strauss et al. added sentimental work as an aspect of patient care (Strauss 
et al. 1982) and error work in respect of counteracting the development or 
the consequences of mistakes (Strauss et al. 1985: 242). In the light of the 
present study, repair work should be considered a related aspect of work, 
especially if medical technology is involved. Since the process of coordina-
tion and reconfi guration involves machines as well as humans, their activi-
ties are closely interrelated and interwoven. In the next section, I will look 
at these relations in more detail.

SOCIOTECHNICAL ENSEMBLES

As argued above, the classical concepts of cooperation, work, and division 
of labor have their shortcomings once the presumption of technological 
determinism is dropped. The order of cooperation changes according to the 
situation and is dependent on local activities. To be able to make abstrac-
tions from this observation, some analytical aspects have to be taken into 
account. In this respect, the elements of the ensemble on which the recon-
fi guration is based deserve closer attention.

Following the approaches of technology in action (cf. Rammert & 
Schulz-Schaeffer 2002; Rammert 2003) and likewise technology in prac-
tice (Timmermans & Berg 2003), the operating theater is conceptualized 
as a sociotechnical ensemble. I use “ensemble” here instead of “system” 
to avoid confusion with large-scale concepts dealing with nuclear power 
or air traffi c as such. Sociotechnical ensembles are hybrid networks in the 
sense that they enclose human as well as technological components and 
that relations between the components are signifi cant to its specifi c func-
tion (cf. Bijker 1995: 269). Also, the term ensemble is used to characterize 
the real-time coordinative tasks undertaken by the individual members, 
very much like the performance of a musical or theatrical ensemble. The 
OT can thus be conceptualized as one hybrid network among many within 
the organization of a hospital.

Narrowing the argument further, sociotechnical ensembles refer to a situ-
ation located distinctly in time and space. The ensemble’s components are real 
individuals and objects. Their specifi c characteristics, particularities, skills, 
knowledge, and functions are the elements constituting the ensemble.

Going into more detail concerning the reconfi guration and the operating 
mode of the ensemble, I will now emphasize the interweaving of activities 
during cooperation. Some research has been conducted on the tacit order of 
teamwork (Hindmarsh & Pilnick 2002), analyzing how anesthetists orga-
nize their actions in the presence of a conscious patient. The following 
observations indicate that this kind of order is kept up even after the patient 
is under anesthesia. I will examine the role of technological objects in both 
interaction and interactivity and will as well analyze the tacit order. My 
main concern will be to examine how ensembles establish reliable proce-
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dures in spite of the high variability of their actions, and how knowledge is 
distributed within the ensemble.

A rather unexpected observation made in the OT was the high level of 
deviation from the classic division of labor of doctors and nurses. Using 
subtle ways and techniques, nurses have a larger part in the organization 
of teamwork than is offi cially granted to them. For instance, a young nurse 
might ask a chief doctor to lift a patient’s legs so she can prepare the operat-
ing table. Masking an order as a question does not destroy offi cial hierarchy, 
and the doctor can help without losing face (cf. Goffman 1999). A surgeon 
might ask a nurse which instruments he should use, or an anesthetist might 
ask a nurse for her opinion on how to administer narcotics. Nurses tend 
to be in the OT most of the time and acquire knowledge concerning sur-
gery, anesthesia, and the general organization of work. Sometimes, it is 
the nurses who rearrange patients’ schedules according to organizational 
requirements, anticipating surgeons’ needs and considering past, present, 
and future events. As a collective, nurses acquire, store, and relay relevant 
information on patients, operations, machines, and so on.

In particular situations, experienced nurses might know more than nov-
ice doctors. Looking at cooperation in such situations, it is interesting to 
see whether and how nurses can pass on such knowledge without corrupt-
ing the traditional doctor–nurse relationship.

In many interviews, anesthetists have had a story to tell about an old 
nurse they met when they were beginners. This nurse was either an indis-
pensable source of helpful information or, in unfortunate cases, a strong 
force better not to be messed with. Either way, nurses play an important 
role in anesthetists’ early careers. In analyzing the work practices in opera-
tional theaters, it is important to look at the relations between nurses and 
doctors that have effects on the work outcomes; that is, patient safety.

When working with experienced anesthetists, nurses are likely to show 
respect. They do this by waiting for the anesthetist to give them an order—
also often masked as a question—before they act. When working with novice 
anesthetists, though, nurses often take a more active part in cooperation.

A video recording of an intubation performed by a novice anesthetist 
and an experienced nurse revealed the subtle reconfi gurations of the ensem-
ble. The intubation is a procedure where a plastic tube is inserted into the 
patient’s throat, so that artifi cial respiration can be conducted. Usually, the 
nurse has the role of an assistant, but here she is informally in charge of the 
intubation, leading the young doctor through the process, preparing instru-
ments, and anticipating and avoiding possible diffi culties. She seems to be 
one step ahead of the doctor and, by supplying him with the right instru-
ments at the right time, indirectly structures the cooperative workfl ow.

In one incident of the video recording, the nurse holds onto the plastic 
tube, even after handing it over to the doctor. The doctor is puzzled at 
fi rst, but the nurse keeps holding onto the tube. By holding onto the tube, 
she is trying to get the anesthetist’s attention on the shape and position 
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of the tube in his hand, then she lets go. The activity of handing over the 
tube therefore takes as much as four seconds. Thus, she does not just hand 
over the tube, but also hands it over in the correct shape and position for 
the doctor to insert it into the trachea. The doctor is “taught” without 
being “told.” Positioning the tube is an interactive task involving the doc-
tor, the nurse, and the tube. In this particular incident, the reconfi guration 
of the ensemble is necessary, because there is an asymmetry in knowledge 
between the doctor and the nurse. The nurse knows which shape the tube 
has to have to be inserted correctly, because she is experienced and well 
trained. For his part, the doctor has to accept the nurse’s help and play 
along. The tube turns out to be more than just a medical instrument: It is a 
medium through which knowledge is transferred.

Similar processes can be observed in microsurgery. Surgeons often do 
not tell novices how to hold the camera; instead they grab their hands, 
manipulate them, and tell the assistants they want to have it “like this.” 
Certain forms of practical knowledge are diffi cult to be put into words, so 
teachers do without them. Knowledge is directly passed on in a confi gura-
tion of bodies and tools.

The above examples show that cooperation in sociotechnical ensembles 
is infl uenced by three factors: (1) the actual activities of personnel; (2) their 
interindividual experience; and (3) personal know-how.

Cooperation can be understood as a process in which data, information, 
and knowledge are produced, shared, transformed, stored, and passed on. 
Thus, the relation of knowledge to cooperation has a considerable effect on 
the reconfi guration of sociotechnical ensembles.

1. The maintenance of a stable phase is only possible through the active 
adaptation of activity patterns. As I have observed, nurses possess substan-
tial knowledge about working in the OT, and adaptation to disturbances 
is faster and more reliable the more knowledge is mutually shared. The 
classic concept of the division of labor does not account for these varia-
tions in competence, and the subtle ways of bypassing hierarchies are only 
observable in the real situation. We can see how legal constraints and orga-
nizational needs function as the background for actual cooperation. They 
are invoked in critical situations, for example under stressful circumstances 
or when chains of command are useful for synchronizing actions, but they 
only have a limited effect on everyday work.

Just as human action differs from the formal norms, the use of tech-
nology also varies from the engineers’ intentions. Technology is used in 
local contexts and on the basis of common beliefs and practices. Stories 
are told about unreliable machines, and young doctors are confronted with 
episodes where technological failure has led to tragic events. In one hospi-
tal, for instance, staff members in the waking room like to work without 
extensive technology. They rely on their medical skills and use only pulse 
oximetry and blood pressure cuffs to gather machine-mediated data on the 
patient’s vital functions. In an interview, the acting chief of staff told me 

RT57982_C007.indd   131RT57982_C007.indd   131 4/3/2007   1:05:38 PM4/3/2007   1:05:38 PM



132 Cornelius Schubert

that they had made a collective decision to reduce medical technology in 
favor of their clinical skills. I was also told that in comparison to waking 
rooms with more technology, they performed just as well in terms of patient 
health. The maintenance of a stable phase is no doubt partly dependent 
on the OT’s social order, but as we see, it also relies on the way in which 
machines are tied into the network of human action. Stability comes from 
technical or social routines and in most cases from both. Since the balance 
between the two has no optimal state, there is no one best way of achiev-
ing and sustaining patient safety. Technology can be replaced by humans, 
and vice versa. Culture and individual beliefs are key factors in organizing 
cooperation and determining the shape and function of hybrid networks. 
Today, technological dominance is apparent in most large Western hospi-
tals, and the study of evolving hybrid networks will gain in importance 
as this trend increases: Balancing the advantages and weaknesses of these 
networks is of great importance to patient safety.

Distributed knowledge as a constitutive element of these ensembles is 
contained not only in rules, guidelines, and records, but also in the stories, 
anecdotes, and episodes passed on from one doctor or nurse to the next. 
The narrative structure of medical knowledge has been analyzed by only 
a few researchers (cf. Atkinson 1995; Hunter 1991) and certainly deserves 
closer attention.

2. Cooperation is also based on interindividual experience. Staff mem-
bers interact on the basis of a common history and use their knowledge 
about the skills and abilities of other team members to organize coopera-
tion. Their history contains past interactions and the results of these inter-
actions evolving over time. History helps to establish trust, or sometimes 
distrust, between team members. It generally makes their actions mutually 
accountable and leads to safe and effective cooperation, and thus to the 
formation of routines.

Interindividual experience also enables the emergence of overlapping 
knowledge. The process of overlapping often occurs in a reversed order of 
hierarchies, that is, people with less status acquire knowledge usually asso-
ciated with higher status. Such a learning process is fundamentally situ-
ated in local culture. Only if doctors share their knowledge and extend the 
rights and duties of nurses can this distribution of knowledge take place. 
Knowledge then becomes attached to experience rather than status, and the 
more experienced the team members are, the safer the work becomes.

History and overlapping knowledge also shape teams’ social structures. 
They establish practices and provide collective routines for tackling every-
day problems, and prove to be highly resistant to change. Once relations 
within the team are made durable by interindividual experience so that 
members know what to expect from each other, their relations are unlikely 
to change, but are reinforced during following interactions.

Sociotechnical ensembles display a tendency to standardize actions 
and interactions. Previous successful actions serve as blueprints for future 
actions. Undoubtedly, these elements constitute what can be called good 

RT57982_C007.indd   132RT57982_C007.indd   132 4/3/2007   1:05:38 PM4/3/2007   1:05:38 PM



Risk and safety in the operating theater 133

team cooperation, but on the other hand they can lead to undesirable con-
sequences, for example what social psychologists have called groupthink 
and risky shift—the tendency to adopt a simplistic, cohesive view of a situ-
ation or to make more dangerous decisions. Again, a balance is needed 
between a well-tuned team and the ability to make changes if necessary.

3. Personal know-how is the other important aspect of cooperation com-
prising one individual’s experience. Experts defi ne situations differently in 
comparison to novices. An anesthetist summed up the relationship between 
knowledge, experience, and action in an interview: “You have to know a lot 
to do nothing.” This seems to be a paradox, but it describes the conjunction 
between knowledge and action very well. Experience changes the experts’ 
perspective on events. The boundary between what is acceptable and what 
is not becomes less solid and more dependent on other observations, that 
is, data are triangulated and interpreted before action is taken. Personal 
know-how establishes idiosyncratic frames of relevance that soften formal 
regulations. In a situation where a patient might seem critical to a novice, 
an experienced anesthetist can still be in control; for example when sudden 
changes in treatment might actually harm the patient or symptoms are due 
to the side effects of medication and will be of short duration.

Expert knowledge is largely implicit (Polanyi 1983) and is more like a 
sure instinct or rule of thumb. That makes it different from the explicit 
knowledge that novices acquire during formal education and training. 
Research on expert systems has shown that it is not easy to transform 
implicit expert knowledge into explicit guidelines and rules (Rammert et 
al. 1998). Experience, however, makes experts resistant to novel defi nitions 
of situations (Wagner 1995). They tend to stay in their tracks instead of try-
ing to integrate new or inconsistent information.

Once expert knowledge is transformed into guidelines or microelec-
tronic devices, it is easily accessible by novices, giving them an advantage by 
bypassing years of learning. A novice suffi ciently equipped with  technology 
can deliver the same level of quality care as an expert who might not need 
or want all these gadgets and devices.

As I have stated above, experts use technology based on their experi-
ence. Anesthetists might turn off alarms that they consider irritating or 
useless, considering the patient as the primary source of information and 
technology only to be a subsidiary one. As long as the patient has red lips 
(enough oxygen), small pupils (enough narcotic medication), and a dry, 
warm forehead (no stress), he or she is well.

Machines transform vague impressions and inferences about a patients’ 
state into discrete numbers and graphs. Anesthetic monitoring provides 
accuracy at the price of introducing a possible source of error; for example, 
a sensor falling off, a tube becoming blocked, or a program error occurring. 
Experienced anesthetists therefore do not take monitoring at face value, but 
judge it on the perceived credibility of the source (cf. Cicourel 1990). They 
try to integrate data into a larger framework based on other observations, 
experience, and personal know-how. Thus, anesthetic  monitoring is used 
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and valued according to individual experience and operative requisites. 
During a short and simple operation, one does not need heavy monitoring 
equipment, but it is indispensable during long and complex procedures. 
Novices tend to focus more on the technical equipment than on the patient, 
whereas trained experts, especially in large hospitals, try to balance direct 
and mediated monitoring. In an interview, when asked if there is a dif-
ference between novices and experts, an anesthetist put it like this: “Of 
course, that is completely clear. First, everyone only looks at the monitor, 
like being magnetized. That happens automatically, I did the same in the 
beginning. And after that comes experience.”

Over time, anesthetists develop individual practices of how to use and 
judge technological artifacts. This is especially notable if, for instance, old 
and experienced doctors perform routine anesthesia. In some cases, they 
will turn down most of the alarms and perform artifi cial respiration by 
hand, because they feel closer to the patient this way. They express the view 
that monitoring technology, in a way, blocks their perception of the condi-
tion of the patient. These experienced old-fellows were trained without a 
great deal of technological equipment and very much like to rely on their 
own fi ve senses.

The maintenance of a stable phase, interindividual experience, and 
personal know-how reveals the subtle, local, and individual elements and 
constraints of interaction and interactivity in sociotechnical ensembles. 
Interaction is based on the perceived credibility and ability of the other. 
Cooperation changes as the ensemble’s components change. The com-
ponents, humans as well as machines, are embedded in the context of 
local culture. Their actions and activities are tightly interwoven with one 
another. They form a hybrid network, whose ties are set up and confi gured 
in action by staff and machines. Knowledge is distributed across the team 
and various media and machines as a key element of cooperation. Experts’ 
implicit knowledge is often passed on in stories and anecdotes or in nonver-
bal fashion. Knowledge can be embodied in technology, gestures, looks, or 
bodily confi gurations; it is knowledge in action, constantly being produced, 
transferred, stored, retrieved, and changed within the ensemble.

CONCLUSION

The above observations and arguments are an attempt to conceptual-
ize activities in high-tech work situations, with a special focus on safety 
and cooperation issues. The perspectives of cooperation in action and the 
balancing of stability and fl exibility provide an analytical and thematic 
framework for understanding interaction and interactivity in sociotechni-
cal ensembles. The balance between stability and fl exibility is one of the 
foremost safety issues concerning cooperation in the OT; the team’s perfor-
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mance in situ as observational category and analytical perspective empha-
sizes the fl exible character of everyday work.

The term repair work should be considered as a wildcard or variable, 
needing further study and defi nition. The main point of this is that the 
focus of work is shifting within sociotechnical systems of medicine away 
from the well-documented doctor–patient relationship toward the hybrid 
networks and sociotechnical ensembles of doctors, nurses, patients, and 
technologies. In analyzing specifi c sociotechnical ensembles, repair work 
and the maintenance of a stable phase turn out to be signifi cant elements in 
cooperation and factors relevant to patient safety.

Further research is indicated in the areas of safety practices, distributed 
knowledge, and the embedding of technological objects in social contexts. 
The latter has been described in workplace studies to some extent, though 
the analytical and theoretical implications have been less explored.

One interesting topic could be the transformation of the profession of 
anesthesiology through medical technology. This has been done for other 
fi elds of medicine looking at different technologies; for example, ultra-
sound (Yoxen 1989), the stethoscope (Lachmund 1992), or MRI (Burri 
2001). Following the concept of the clinical gaze (Foucault 1996), anes-
thetic monitoring technology enables the doctors to see where they used 
to be blind. Where the darkness could only be poked at by interpretation 
and inference, it is now pierced by the precise and objective numbers and 
graphs of monitoring technology. The use of these technologies in operat-
ing theaters and intensive care units and their impact on anesthetic work 
remain relatively unexplored.

Another set of practices that should be studied more carefully are teams’ 
safety practices. How do members organize safe procedures, and what are 
their perspectives on safety? Heath et al. have pointed out how awareness is 
confi gured in centers of coordination (Heath et al. 2002). In the OT, aware-
ness is also a key element of patient safety: Changes in the patient’s state 
need to be noticed and, if necessary, relayed to the relevant person. Sur-
geons, anesthetists, and nurses comment on the patient’s state, make hints, 
or verbalize their observations in order to make somebody else aware. These 
practices are dependent on the workplace situation, and safety practices in 
the OT might differ signifi cantly from those in intensive care units or other 
wards. Preliminary observations indicate the existence of different safety 
regimes, that is, the organization of safety practices in local contexts. An 
anesthetist described the differences between patient care in the OT and 
the intensive care unit as being comparable to the difference between driv-
ing a sports car and navigating a cargo ship. In the fi rst case, reactions are 
quick and direct, whereas in the latter one, effects of actions are delayed in 
time and have multiple contributory factors.

The distribution of knowledge could also be a subject for further research, 
especially in the training of novices in teaching hospitals. There seems to be 
a gap between the clear, explicit knowledge taught in universities and the 
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somewhat messy and ambiguous practice of medicine, a phenomenon that 
can be observed in many if not all fi elds of applied science (cf. Delamont 
& Atkinson 2001). How novices are socialized into their future fi elds of 
activity and how they go from being novices to becoming experts are topics 
worth examining. In this context, the relevance of stories, anecdotes, and 
episodes should be considered in more detail.

The importance of local practices for patient safety has become obvi-
ous. Empirical fi ndings can be used to propose a novel way for formally 
describing cooperation in high-tech work settings, a way in which the 
emphasis for organizing cooperation lies on situational adaptation rather 
than prearranged structures and processes. Considering safety as a product 
of sociotechnical ensembles helps to build a dynamic understanding of situ-
ations. Furthermore, an analysis of how hybrid networks of cooperation 
function is indispensable in understanding how they might fail. A detailed 
analysis can inform future safety engineering in designing safer and more 
robust and error-tolerant systems. Local practices and deviations from the 
norm should not be seen as a threat to but as a resource for safety.

This is where the challenge lies in modeling such systems. An abstract 
description of coordination and cooperation needs to include all the varia-
tions in the workfl ow and all the contingencies and uncertainties of the 
local situation to be able to deliver an accurate account of the sociotech-
nical ensemble. The research done so far is a fi rst step and will continue, 
because it is becoming more and more important with the increasing par-
ticipation of machines in patient diagnosis and treatment.

NOTES

Acknowledgments. I would like to thank all staff and patients for their coopera-
tion and patience, as well as the administrations of the hospitals for allowing me 
to conduct the research.

 1. This perspective was developed in the RISK project (Routines and Risks of 
Distributed Action), which was part of the larger interdisciplinary project 
KOSIS (Cooperation and Safety in Sociotechnical Systems) at the University 
of Technology in Berlin.

 2. In order to describe the complex interrelations between humans and machines, 
I will use a classifi cation proposed by Werner Rammert (1998), reserving the 
term interaction for the relationship between humans and the term interac-
tivity in respect to the relation of humans and machines.

 3. Mead has stressed the importance of interaction in games to develop a func-
tional self for the individual (Mead 1975: 107). In teams there are similar 
processes of socialization that bind the members and help to establish the 
alter egos as meaningful partners of interaction. In analogy, interactivities 
with physical objects, like devices and media, establish a sociotechnical order 
where persons learn to take the perspective of machines like perfusors in 
order to establish a hybrid network of cooperation (Rammert 1998).

 4. I have discussed the methodological implications of this elsewhere (Schubert 
2002).
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 5. The term repair work has previously been used by Jörg Potthast to describe 
the work of maintenance personnel in an international airport and their col-
lective identity in respect to technology (Potthast 2001).
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8 Genomic susceptibility as 
an emergent form of life?
Genetic testing, identity, and 
the remit of medicine

Nikolas Rose

Do we today inhabit an “emergent form of life”? The term form of life was 
made most famous in the work of Ludwig Wittgenstein, but my use of it 
is hardly a rigorous application of Wittgenstein’s argument. By a “form of 
life,” I simply mean to point to the rules and premises for “behaving our-
selves,” for conducting a life; that is to say, the ways in which our forms of 
conduct are linked to ways in which we understand ourselves and others; 
to our sense of what we can hope for or what we must fear; to our ways of 
judging right and wrong, desirable and undesirable; and also to our con-
ceptions of our obligations toward others and toward ourselves. I also like 
the term forms of life because it links this reference to the ways in which 
one may conduct one’s life, to another sense—that implied by the idea of a 
“life form.” That is to say, it relates to the question of what we are today, 
as creatures, as life forms or living beings. In this essay, I want to suggest 
that there are some intriguing new links between our forms of life and our 
sense of ourselves as particular life forms.
In identifying such links, I do not mean to imply that there is a simple 
causal connection between, say, new biomedical or genetic concepts and 
new ways of living. This is why I use the term emergence. The idea of 
emergence has become popular with the increasing interest in “complex-
ity theory,” but once more I use the term rather loosely, simply to refer to 
something new, which arises not from a single event or discovery, but often 
unexpectedly and contingently at the intersection of multiple pathways. I 
like the term emergence because it stresses that there are no necessary rela-
tions between the different pathways which happen to coincide at a specifi c 
point. Something new arises when a series of often quite distinct develop-
ments intersect, interact, crash into one another, combine, and redivide, 
and so on. Sometimes, not always, something novel takes shape as a result. 
That is the kind of image that I am trying to convey in this term emergent 
forms of life.

Where are these emergent forms of life taking shape? In relation to biol-
ogy, and in particular in relation to biomedical biotechnology, which is the 
central topic of this essay, I suggest one of the pathways involved concerns 
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the changing circuits of biovalue and the shifting relation of biovalue to 
biopolitics. I borrow the term biovalue from Catherine Waldby (2000), 
who uses it to describe the ways in which a surplus of value can be derived 
from the vital capacities of living organisms. Carlos Novas and I (2000, 
2004) have suggested that the suffi x value, here, needs to be understood as 
encompassing not just economic value but also values of many other sorts, 
including, of course, the value of health itself to an individual, a family, 
and indeed a nation. Novas and I also argued that, today, the creation of 
biovalue should be understood within a shift in the production of biologi-
cal knowledge and related biotechnologies—a shift in which the “public 
value” that shaped their production for many decades has been displaced 
by other measures and criteria of value. Over the last few years, key areas 
of knowledge, production, and technological development in the fi eld of 
biotechnology have moved, at least in part, from public science and the 
work of charitable foundations to private science, mobilized, at least in 
part, by the search for profi ts. Simultaneously, politicians, policy makers, 
think tanks, and others now frequently make the argument that biotech-
nology is, or should be, a “key national, economical priority.” It is identi-
fi ed as such not only in the advanced industrial countries of the West, but 
also in the countries emerging from the breakup of the Soviet Union and 
indeed in rapidly developing nations such as India and China. In all these 
areas, one sees new alliances forming between state, market, and science, 
as politicians, both national and local, come to believe that in some way 
or another, the future prosperity of their countries, their region, or their 
city depends upon its occupying a leading place within the new market for 
biotech. And, hence, developing biopolitical rationalities embody a new 
obligation for politicians—their obligation to encourage both public and 
private investment in bioscience, biomedicine, and biotechnology. These 
developments are also being embodied in the new sets of relations that 
are emerging between universities, and scientifi c researchers based in those 
universities, and privately funded corporations.

In all these new and intriguing relations, health, the quest for health, the 
quest for the values that can be produced by health, has become one of the 
key determinants for biomedical truth. If one has a path-dependant theory 
of truth, as I do, then it becomes clear that that some of the basic truths 
articulated in the biomedical sciences are being shaped, in part at least, by 
research and development directed by the search for biovalue, by beliefs and 
expectations about the potential for the extraction of value—economic, 
moral, professional, political—from the very vital character of human life 
itself. In the process, we are seeing the reshaping of needs, of demands, and 
of markets for biomedicine, with the hope that new domains, perhaps even 
an unlimited fi eld, will open for the operation of biomedical biotechnology. 
That is to say, a fi eld that is not limited by the question of illness and cure 
but extends much more widely to the management of the very vitality of 
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human existence, that is to say, to life itself. And of course in this new fi eld 
of needs, demands, and market, a key role is played by the reshaping of 
biomedical expectations held by individuals, families, and groups, not only 
in the West but also in developing countries, as consumers of health care 
and medicine, as consumers demanding cures and having a say in the very 
nature and direction of medical research itself.

Novas and I framed this in terms of a shift from public value to biovalue, 
to suggest that the agendas of the bioscientists and biomedicine are not 
shaped solely, or even mainly, by the priorities and aspirations of public 
bodies, whether these are publicly funded research councils or government 
agencies. They are being confi gured in a new fi eld in which public values 
and economic values are inextricably intertwined. In order to understand 
this emergent form of life, therefore, we have to move beyond analyses in 
terms of bioethics to questions of biopolitics, bioeconomics, and what Paul 
Rabinow (1992, 1996) has termed “biosocialities.”

TECHNOLOGIES OF LIFE

Many have noted that contemporary technologies of life are not simply 
concerned with normalization or cure, but also make possible the manipu-
lation and transformation of the vital processes of human existence them-
selves. These have been the focus of much popular scientifi c and bioethical 
speculation. I would like to consider these developments more soberly, 
and to trace them along two axes—those of susceptibility and those of 
enhancement. What is meant by referring to developments here as “tech-
nologies of life”? These involve technologies in the narrow sense, that is to 
say, equipment and technique. But they also involve technologies in a wider 
sense, what I would call “human technologies.” By a human technology, 
I mean an assembly of knowledges, instruments, artifacts, persons, prac-
tices, and spaces, structured by a practical rationality, which is governed 
by a more or less conscious goal and underpinned by specifi c presupposi-
tions about human beings, what they are, and what they could be. Con-
temporary technologies of life embody futurity. They try to bring potential 
vital futures into the present and seek to make them amenable to calcula-
tion, and then amenable to transformation in the present in the name of 
an enhanced future. And they are future oriented in another sense. That 
is to say, they shape and they thrive on a promissory culture of hopes and 
expectations—a culture in which hopes and expectations of many parties, 
of individuals, of their families, of governments, of scientists and research-
ers, of health care organizations and insurers. Of course, there are also the 
hopes and expectations of biomedical and biotechnology companies for 
major advances that will not just increase market share but also increase 
the market itself.
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BEYOND GENETIC DETERMINISM

One key mutation in this emergent form of life is a shift in genetic reason-
ing itself, a shift embodied in the shift in terminology from genetics to 
genomics and postgenomics. As is well-known, critics of genetics have long 
argued that simple genetic determinism was a naïve form of reductionism. 
They asserted, I think quite correctly, that the search for explanations in 
terms of single genes and their alleles or mutations ignored the complex 
developmental, social, and environmental processes by which phenotypes 
were generated. They pointed out, again correctly, that in relation to dis-
ease, single-gene disorders were a minority, and that genetic determinism 
could not account for the emergence and epidemiology of common com-
plex disorders such as ischemic heart disease, stroke, or diabetes. And they 
argued, again correctly, that simple genetic determinism was even less able 
to account for conditions whose very defi nitions and borders were in dis-
pute—such as intelligence, schizophrenia, or depression. Hence, the critics 
asked why there was such a focus on genetic research; they approached all 
those who sought to engage in such research with what one might term a 
“hermeneutics of suspicion.” However, if we are considering questions of 
genetics today, it is very important to recognize a fundamental shift that 
has occurred in the epistemology and the ontology of genetics.

As we know, heredity was central to the forms of political life from the 
mid-nineteenth century to the mid-twentieth century. Arguments about 
heredity were initially framed in terms of the inheritance of character or 
constitution, and did not make a very clear distinction between inherited 
and acquired characteristics, often suggesting that physical or moral harm 
done during one’s life as a consequence of illness, debauchery, or vicious 
conduct could be passed down to future generations, as in the initial for-
mulation of theories of degeneracy. With the rise of eugenics, there was 
a clearer insistence that it was a biological inheritance that determined 
human characteristics, both physical and moral. And, as we know, the 
units of this biological inheritance came to be designated “genes.” Hence 
Evelyn Fox Keller has aptly named the twentieth century “the century of 
the gene” (Fox Keller 2000). That is to say, it was the century in which a 
particular entity, fi rst hypothetical and then located on the chromosomes, 
was seen as both the unit of inheritance and the unit of developments. A 
gene, in one of a small number of allelic states, would both pass down a 
character from one generation to another and would govern the develop-
ment of that characteristic in the individual who possessed that particular 
version of the gene. As we know, this kind of argument found its apotheosis 
in the “gene for” paradigm, with the suggestion that there was one “gene” 
for every characteristic of every living organism. These arguments gained 
a new prominence from the 1960s to the end of the twentieth century with 
the more general rise of informational styles of thought and an infatuation 
with computers and computer programs. This generated a new metaphori-
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cal language for genetics: genes were understood as “digital instructions” 
for making human beings, and hence it appeared that to “decode the 
genome” was to “read the book of life.”

At this time, most geneticists believed that there were between 100,000 
and 140,000 human genes, an estimate that made it at least plausible to 
consider that there might be one gene for each signifi cant characteristic. 
Other signifi cant elements of this style of thought were the arguments that 
each disease might be in some way linked to a single, genetic mutation 
and, similarly, that each protein was coded for by one gene. And fi nally, 
of course, there was the central argument that there was no path back 
from the cell to the gene—the determination was one way only. This is 
what led some, like Walter Gilbert, to believe that the Human Genome 
Project embodied a “vision of the grail”—it held the secrets of human 
existence. However, developments in genomic science proved that this 
vision—whether fantasy or nightmare—was an illusion. As the work of 
sequencing the genome reached its fruition, it became clear that the human 
genome had too few coding sequences for there to be one for each charac-
teristic, or each illness—instead of the 100,000 to 140,000 human cod-
ing sequences that had been predicted, when the public Human Genome 
Project and Celera Genomics simultaneously published their sequences in 
2001, each estimated the fi gure as close to 30,000; more recently, in 2004, 
that estimate was reduced to between 20,000 and 25,000. The implica-
tions were illustrated in a report in Nature highlighting the publication of 
the paper by the human genome sequencing consortium entitled “Finish-
ing the Euchromatic Sequence of the Human Genome.” This news item, 
entitled “Humans Have Fewer Genes,” remarked upon the fact that while 
humans have only 20,000 to 25,000 genes, a fruit fl y, using the same form 
of reckoning, has 13,600; the famous “worm” C. elegans has 19,500; rice 
has 45,000; and maize has 50,000 coding sequences identifi ed as genes. 
The implication was clear: there is no relationship between the complexity 
of an organism and the number of coding sequences on its genomes.

In examining human differences, the focus moved from the gene to single 
nucleotide polymorphisms or SNPs, that is to say locations in the sequence 
where there was a single substitution of a base, say, a “G” for a “T,” or 
an “A” for a “C,” and where this substitution might have functional sig-
nifi cance. While the human genome is estimated to contain 3 billion base 
pairs, and there are only 0.1 percent differences between any two randomly 
selected individuals, genomic scientists suggest that this amounts to per-
haps 15 million differences at the SNP level. Thus one key focus of research 
is on these differences at the SNP level, differences that are hypothesized 
to affect both disease susceptibility and drug response. Other complexities 
soon entered the picture: alternative splicing, epistasis, epigenesis, genomic 
plasticity, the role of noncoding RNA and much more. It was now clear 
that one protein could arise from the interactions of sequences on several 
genes, that one coding sequence could be involved in the synthesis of sev-
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eral proteins, that coding sequences could be expressed in different ways 
in different cells and at different points in the development and life his-
tory of the organism and much more. The focus of postgenomics extended 
from genes and SNPs themselves to the processes whereby transcription 
took place (transcriptomics) and to the process of protein synthesis (pro-
teomics). In other words, the attention moved from “the gene” to the cell 
and the organ, and to complex developmental processes that occurred over 
time. Further, given the ways in which gene expression is modulated, it 
became clear that there were indeed many paths from the cell back to the 
DNA. The language of genes still has a function in the styles of thought of 
postgenomics, but the close of the twentieth century was indeed the end of 
the century of “the gene.”

What are the social implications of this shift? One of the most signifi -
cant is the move from genetic determinism to genomic susceptibility. One 
can already identify a number of “vectors,” which are spreading the theme 
of genomic susceptibility into various practices. One vector is reproductive 
medicine with the increasing use of genetic testing in advice to prospective 
parents, in preimplantation genetic diagnosis and elsewhere. A second vec-
tor is the potential use of presymptomatic genetic screening for susceptibili-
ties to diseases such as breast cancer. Many have raised concerns about the 
implications of such screening for issues of informed consent, confi dentiality 
between relatives, and the potential consequences of such predictive infor-
mation on disease susceptibility in relation to employment and insurance. 
As yet there is little evidence of the widespread use of such presymptomatic 
screening except where there is existing evidence of inherited diseases in 
a family. Nor is there much reliable evidence of such information play-
ing a part in decisions by employers or insurers, although surveys in some 
countries suggest that this prospect is generating anxiety among actual 
or potential patients. However, we are already seeing calls for presymp-
tomatic screening of children for vulnerability to psychiatric conditions, 
coupled with proposals for preventive intervention before symptoms arise. 
A third vector for the spread of the idea of susceptibility is pharmacoge-
nomics—the search for genetic markers that will predict response to drugs 
or the likelihood of adverse reactions. Many clinical trials of new drugs 
already include a pharmacogenomic element, in which genetic analysis is 
used to try to identify those in the study who respond well or badly, and 
hence to allow the correlation of genomic information with drug response. 
The hope here, of course, is not only to be able to “target” drugs more pre-
cisely to different population groups, but also to develop diagnostic tests 
to be used in clinical settings to determine which of a number of potential 
drugs should be prescribed for a particular individual. Some still speak of 
fate as “written in the genes” and potentially decipherable by genetic tests. 
But variations at the SNP level rarely generate determinism and certainty. 
They indicate probabilities and uncertainties—assigning a given individual 
to a group that has, say, an 80% chance of responding well to a drug, or a 
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29% chance of having no response. It is this age of uncertainty that we are 
now entering.

It is very likely that many biomedical practices will seek to make use of 
the kinds of “premonitory” knowledges generated by genomic testing. Pre-
monitory knowledges, as Margaret Lock has termed them, are knowledges 
that seek to bring potential vital futures into the vital present and make 
them calculable (Lock, 2005). Such knowledges of the future, even an 
uncertain and probabilistic future, generate obligations—obligations to act 
in the present upon oneself, one’s body, and one’s health in relation to those 
potential futures. To the extent that genomic medicine begins to identify 
SNP-level variations that increase susceptibility to common complex disor-
ders—rather than simply focusing on diseases with a major genetic compo-
nent—this will have implications for the forms of life led by the many and 
not the few, for all of us have some susceptibilities which are or might be in 
the future potentially knowable. Thus, all of us are potentially candidates 
for the form of life of the susceptible self.

What form might this form of life take? It would be a form of life where 
the responsible citizen would have the obligation to know and manage his 
or her life of susceptibilities—a kind of permanent management of genomic 
uncertainties. It would entail a new and ongoing relation with medical 
authorities, not just at times of frank illness, but before illness manifested 
itself, or perhaps when illness would never manifest itself, but nonetheless 
in relation to the uncertain premonitions generated by these new kinds of 
knowledge. In these circumstances, one would imagine an expansion of the 
pastoral role of medical and paramedical authorities, a role in which they 
would seek to advise and guide individuals in the proper ways of living with 
those uncertainties and managing their vital lives in relation to a potential 
but uncertain vital future. In such a form of life, the powers of doctors and 
the apparatus of medicine would extend out from the domain of illness and 
cure to the management of life itself.

Some critics, commenting on the rise of genetic testing for future dis-
eases, have suggested that this will usher in an age of “enlightened impo-
tence” and a new kind of fatalism; that is to say knowledge of the future 
without the power to alter it. However, evidence from the United States and 
from Europe suggests that quite the reverse is taking shape. Far from involv-
ing impotence and fatalism, genomic information is becoming the grounds 
for action and for intervention. In this new fi eld of molecular medicine 
and genomic information, biology is not destiny but opportunity. Many 
of those who are undertaking research and development, especially com-
mercial development, in relation to genomic medicine dream of a future of 
personalized, predictive, and preventive medicine. But the reality is not a 
world of certainty, but of uncertainty, a world of risks, a world of prob-
abilities, and a world in which new defi nitions of risk groups, of risky fami-
lies, and of at-risk individuals might take shape. The forms of life being 
developed here are those that Carlos Novas and I have described in terms 
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of “biological citizenship,” that is to say of individuals and groups claiming 
their rights and struggling in the micro politics of health and in the macro 
politics of health care systems for funding, for research, and for provision 
in relation to their own particular conditions (Rose & Novas 2000, 2004). 
This is a citizenship that also confers obligations: The biological citizen is 
one who not only demands something from others, but also must exercise 
a certain care over the self: a certain form of genetic prudence and genetic 
responsibility in relation to his or her own life, lifestyle, and marital and 
reproductive decisions. And of course the norms of prudence and respon-
sibility generate their reverse: That is to say, they enable the identifi cation 
of those who do not act prudently and responsibly, those who are biologi-
cally irresponsible and who may, therefore, be exposed to certain sanctions 
ranging from disapproval to disentitlement to health services as a result.

BIOMEDICINE: BEYOND TREATMENT AND CURE

In this essay, I have explored the hypothesis that we are inhabiting an 
“emergent form of life.” I have pointed to changing biomedical genomic 
understandings of our nature as living creatures, in particular ideas of sus-
ceptibility and presymptomatic illness, and suggested that human beings 
themselves are coming to understand their own life form, and with it their 
rights and responsibilities, their demands, and their obligations, in terms 
of a new language. Further, I have suggested that the remit of biomedicine 
now extends beyond the boundaries set by diseases and their treatments, to 
the management of living in relation to our susceptibilities and the ills that 
we are at risk of suffering in the future.

Of course, on both these dimensions we are not witnessing something 
fundamentally new. Individuals have long understood themselves in terms 
of the language of medicine and have calibrated their lives, made their 
demands, and felt their responsibilities in terms of the management of a 
body understood in medical terms. And as we know from innumerable 
medical histories and critical sociologies, doctors have long exercised power 
over persons and powers well beyond those concerning frank pathology. 
We can think of everything from medical concerns with conditions that do 
not look much like diseases, such as back pain; through medical engage-
ment with women’s bodies and reproduction; to the involvement of medi-
cine in such contemporary issues as obesity and baldness; through to the 
engagement of medical authority since at least the nineteenth century in 
issues such as town planning and insurance repayments; and, of course, to 
the whole fi eld of preventive medicine, movements for social and individual 
hygiene, domestic education, and health promotion. So, what is happening 
is no epochal shift. But nonetheless I think something new is emerging. The 
distinction between the treatment of an illness and the management of a 
condition and the transformation of a form of life is becoming ever more 
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blurred and problematic. This is not limited to ideas of susceptibility and 
presymptomatic illness. We can see it also where medicine engages with 
a multitude of intermediate conditions, such as infertility, short stature, 
and baldness. We can also observe it in relation to variations of mood or 
conduct occupying a kind of gray area—for example, the expansion of the 
category of depression, the rise of the anxiety disorders, the spreading diag-
nosis of attention defi cit hyperactivity disorder for troubles of childhood, 
and the expansion of the use of the diagnosis of “personality disorder” to 
designate a treatable condition (Rose, 2006). In these diagnoses “on the 
borderline,” the act of diagnosis is closely bound up with the availability of 
a therapy. That is to say, the expansion of a diagnostic category of depres-
sion or personality disorder goes hand in hand with the claims that a par-
ticular treatment, in each of these cases a drug treatment, is available to 
engage with those conditions. Here, to return to a point that I made earlier 
in this essay, the pathway of medical truth seems to be shaped by the pos-
sibilities of generating products that can sell in the market, made possible 
by these new diagnostic categories.

This link between the act of diagnosis and the availability of therapeutic 
intervention is not so evident in predictive testing for genomic susceptibili-
ties, where the capacity to gain knowledge of the possible future is, in many 
cases, in advance of any reliable mode of prophylactic intervention. It is, 
however, already active in the case of other risk-based medical strategies, 
such as the use of statins for those with raised blood lipid levels, and it is 
the dream that inspires many researchers and companies seeking to develop 
predictive genomic tests. And, from my point of view, what is signifi cant is 
the emergence of the very idea that the diagnosis of a condition—by means 
of genomic screening or other tests—that has not yet revealed itself in the 
actual life of the patient leads to a demand, perhaps even an obligation, 
for some kind of preventive intervention in relation to it. And this style of 
thought and action is expanding not just for organic conditions but also 
for behavioral conditions, especially those of children. It is, perhaps, in this 
combination of screening, preventive intervention, and in particular the 
use of pharmaceuticals that one is seeing the most dramatic example of the 
extension of the powers of biomedicine to the management of life itself (cf. 
Rose 2001, 2006).
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9 Susceptible individuals 
and risky rights
Dimensions of genetic responsibility

Thomas Lemke

Repeatedly it has been remarked that the results of genomic research are 
threatening traditional concepts of personal responsibility and individual 
autonomy. Contemporary biology with its search for genetic (and neurobio-
logical) determinants for a multitude of traits and modes of behavior seems 
to subvert the substantial basis for responsible action: the possibility of indi-
vidual decision making and choice.1 I do not think that this fear of genetic 
determinism is justifi ed. What we observe today is not the reduction of indi-
vidual responsibility by reference to genetic dispositions and inborn traits. 
The discovery of genetic factors that infl uence and regulate the expression 
of diseases and personal traits does not result in a position that negates or 
forecloses the responsibility of the subject; quite the contrary, the increasing 
genetic knowledge is the central point of reference to expand moral duties. 
It engenders new modes and fi elds for responsible action.

In fact, a discourse of genetic responsibility has emerged since the mid-
1970s. While genetic responsibility in the 1970s was articulated exclu-
sively in the context of reproductive behavior and referred to the care for 
“healthy” children and the desire not to transmit “disease genes,”2 today 
two other dimensions of responsibility are added. The moral duty for pre-
vention of risk is complemented by obligations to communicate and control 
genetic risks. First of all, we fi nd an anxiety over possible effects of genetic 
risks for already living persons: Shouldn’t relatives be warned about genetic 
risks in order to realize options for prevention or therapy? If there are no 
such options available, shouldn’t they know about genetic risks, in order to 
seek genetic counseling or testing options to make “responsible” decisions 
concerning their future? There is a second direction in which the discourse 
of genetic risk has expanded since the 1970s. This new fi eld of application 
does not concern the relation to others but the health behavior of the per-
son himself or herself. Responsible behavior is expected not only in relation 
to others, to possible children or existing family members, but also toward 
one’s self in regard to genetic risks. Genetic responsibility in this case is 
expressed as demand for genetic diagnostics and prevention procedures. 
As a consequence, only knowledge about individual genetic risks allows 
for a responsible life.3 By presenting many diseases as genetic in origin, 
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a “risk-competent” or “rational” health behavior not only demands the 
acknowledgment of general risk factors like alcohol, smoking, or lack of 
exercise, but also necessitates a specialized knowledge based on the indi-
vidual genetic risk profi le.4

In this essay, I would like to highlight a few dilemmas and problems 
presented by the discourse of genetic responsibility. Since the focus in 
the research literature as well as the coverage in the media has been on 
“responsible parenthood,” I will concentrate in this contribution on the 
two other dimensions of genetic responsibility. My thesis is that the dis-
course of genetic responsibility tends to undermine guaranteed rights and 
the freedom of choice concerning genetic tests by establishing imperatives 
of duty toward oneself and others. First, the duty to inform relatives about 
their genetic risks may contrast with the protection of privacy and the con-
fi dentiality of the doctor–patient relationship. Moreover, the imperative 
to warn others could erode their right not to know about genetic risks. 
Second, new forms of discrimination, exclusion, and paternalism might 
arise in a social and political conjuncture in which genetic information is 
becoming more and more irresistible. In this social climate it will prob-
ably be judged responsible to exclude workers who have been diagnosed as 
genetically susceptible from health-threatening job positions.

In the following sections, I will concentrate on how the responsibility to 
communicate and control genetic risks already shapes juridical decisions 
and how it takes hold in institutional settings such as the patient–physician 
relationship and in the workplace. I will present several legal cases that 
were recently decided in the United States, which serve to illustrate that 
the duty to inform relatives as well as the imperative to control one’s own 
genetic risks are becoming institutionalized.

RIGHT TO NONKNOWLEDGE, OR DUTY TO WARN?

Genetic risks are characterized by a central ambiguity. Genetic informa-
tion not only concerns the individual but also may indicate health risks 
for relatives and family. This particular quality of genetic information 
produces a certain problem: Under what conditions are physicians legally 
obliged to disclose genetic information that is medically relevant to poten-
tially affected relatives? When do they have to respect the “genetic pri-
vacy” of their patients?5 There are different regulatory frameworks to deal 
with the problem of confi dentiality in the context of genetic information. 
In France, any direct transmission of genetic information to other persons 
or institutions is forbidden, while in the United Kingdom and in the United 
States, as in many other countries, the right of confi dentiality is principally 
guaranteed, but it may be restricted under certain conditions.6 While all 
regulations protect the privacy of genetic information, there remains a con-
siderable legal uncertainty when stipulating situations in which such infor-
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mation may be disclosed without liability (Henn 2002; Parker & Lucassen 
2002). Two cases in the United States, where high courts ruled that doctors 
are obliged to warn children of a patient that may be at risk genetically 
for acquiring the disease of their parent, illustrate a creeping tendency to 
establish a duty to warn family members about genetic risks. The fi rst case 
was decided in 1995 by the Florida Supreme Court (Pate v. Threlkel, 661 
So. 2d 278 [1995]).7

The case was brought by Heidi Pate, whose mother was diagnosed with 
medullary thyroid carcinoma (a presumably inherited tumor) in 1987. 
After Ms. Pate learned that she had the same disease in 1990, she and her 
husband sued her mother’s physician. The lawsuit alleged that the physi-
cian was under a duty to warn the mother of the importance of testing her 
children for medullary thyroid carcinoma because of its genetic transfer-
ability. The plaintiff claimed that had the physician warned her, she would 
have been tested three years earlier and taken preventive action. The trial 
court dismissed the plaintiff’s claim. It ruled that since Heidi Pate was the 
patient’s daughter, there was no professional relationship with the physi-
cian. As a consequence, no substantial ground for bringing a malpractice 
suit existed. However, since this was the fi rst time such an issue had arisen 
in Florida, the case was transferred to the Florida Supreme Court.

The Florida Supreme Court in its analysis ruled against the physician. 
It concluded that the physician’s alleged duty to warn extended to the chil-
dren of the patient even though the children were not his patients:

We conclude that when the prevailing standard of care creates a new 
duty that is obviously for the benefi t of certain identifi ed third parties 
and the physician knows of the existence of those third parties, then the 
physician’s duty runs to those third parties. (Pate v. Threlkel 1995: 282)

The Supreme Court then discussed how the duty could be discharged. 
For practical reasons and in continuity with professional principles, it ruled 
that the duty does not require the physician to warn the patient’s children 
of the disease but would be satisfi ed by warning the patient of the possible 
health risks for his or her relatives (Petrila 2001: 407–8; Deftos 1998: 964; 
American Society of Human Genetics [ASHG] 1998: 480).8

One year later, a similar case was decided by an appellate court in New 
Jersey that further extended the professional duties of the physician (Safer 
v. Pack, 677 A.2d 188 [App. Div. NJ, 1996]). In this case the father of the 
plaintiff, Donna Safer, was treated for cancer in the 1950s and 1960s. He 
was hospitalized in the beginning of the 1960s for colon cancer and died 
in 1964 when she was ten years old. In 1990, Donna Safer was diagnosed 
with colon cancer herself. After obtaining her father’s medical records, she 
fi led suit in 1992 against the estate of her father’s doctor (who had died in 
1969). She alleged that her father’s physician knew or should have known 
of the hereditary nature of the disease, and she saw a violation of a duty to 
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warn her of the risk to her health while her father was treated. According to 
Safer, a timely warning would have enabled her to take preventive measures 
to reduce her risk (Petrila 2001: 408–10; Clayton 2003: 566–67).

While the trial court denied the plaintiff’s motion of judgment, the appel-
late court came to another conclusion. Like the Florida Supreme Court 
before, the New Jersey court concluded that the physician’s duty went well 
beyond the patient to the children themselves. The court held that there is 
a legal duty to warn those at risk of avoidable harm from genetically trans-
missible conditions. A very important reason for this judgment was the fact 
that the court treated genetic risks just like any other type of medical risks, 
thereby assimilating genetic risks to infection risks. According to the court, 
there was “no essential difference” between

the type of genetic threat at issue here and the menace of infection, 
contagion or threat of physical harm.… The individual at risk is easily 
identifi ed, and substantial future harm may be averted or minimized 
by a timely and effective warning. (Safer v. Pack 1996: 1192, cited by 
Petrila 2001: 409)

In this perspective, the transmission of genetic risks by parents appears to 
be quite similar to the problem of a possible infection, and as there is a duty 
to warn relatives in the case of contagious diseases, the same must be true for 
genetic risks. It is the epistemic rapprochement of genetic risk to other forms of 
medical risk that allows for a normative extension of genetic responsibility.9

But, as the ASHG correctly remarked, the contagious-disease model “is 
not an ideal paradigm for the disclosure of genetic information” (ASHG 
1998: 477).10 There are several substantial differences between genetic 
risks and infection risks: The fi rst concerns the etiology of the disease. 
While genetic conditions are transmitted “vertically through succeeding 
generations…contagious disease is generally transmitted horizontally…and 
its impact on others occurs through some form of contact.” In contrast to 
infection risks, genetic risks cannot be separated from the person herself or 
himself; they are not temporary and accidental, but an integral part of the 
physical constitution. The second difference concerns the type of interven-
tion. Contagious disease is “controlled by isolation of infected people, by 
avoidance of whatever contact causes infection, or by cure. Genetic condi-
tions, on the other hand, are controlled not only through prevention or 
palliative treatment but also through reproductive decisions and choices” 
(ASHG 1998: 477). There is a third difference that points to the conse-
quences of the analogy between infection risks and genetic risks: Warning 
relatives about genetic risks will not prevent them from having the gene 
(Andrews 1997: 268–69).

The two court decisions institutionalize a legal duty of the physician 
to warn if he or she knows or should have known that the patient’s chil-
dren are exposed to a genetic risk that is related to the disease diagnosed 
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in the patient. In both cases, it was held that there are legal obligations 
that go beyond the concrete relationship between the physician and his 
or her patients toward the patient’s children. This tendency to establish 
a duty to warn in the context of genetically transmissible diseases results 
in some serious problems.11 First, it might be asked if the establishment of 
such a duty of disclosure does not undermine the right not to know about 
genetic risks. Probably, there are family members who do not want to be 
warned of their increased genetic risks. How is it possible to exercise a 
right not to know if the doctor is legally obliged to inform the relatives? As 
a consequence, the often cited right not to know about genetic information 
might lack any substance in a society that gives priority to unconditioned 
information and that assumes that responsible persons are only those who 
actively seek genetic information. This reasoning is stated quite clearly in 
a report on genetic screening that was published by the Nuffi eld Council 
on Bioethics:

As a starting point, we adopt the view that a person acting responsibly 
would normally wish to communicate important genetic information 
to other family members who may have an interest in that informa-
tion, and that a responsible person would normally wish to receive 
that information, particularly where it may have a bearing on decisions 
which he or she may be called upon to take in the future. (Nuffi eld 
Council on Bioethics 1993: 49)12

Let me just mention some more problems that will arise in the context 
of a medical duty to warn relatives of genetic risks. The disclosure of this 
kind of information may have negative effects on family relations and lead 
to severe tensions between family members (D’Agincourt-Canning 2001; 
Finkler et al. 2003). Also, the genetic information might be used by third 
parties. Employers and insurance companies are certainly interested in this 
kind of information, and there is a danger that it will be used for discrimi-
native purposes (Billings et al. 1992; Lemke 2006b).

A DIRECT THREAT: SUSCEPTIBILITY, 
PATERNALISM, AND DISCRIMINATION

This brings me to the third court decision that I would like to present: the 
Chevron v. Echazabal case that was decided by the U.S. Supreme Court in 
2002. The plaintiff, Mario Echazabal, had worked at a Chevron oil refi n-
ery in El Segundo, California since 1972, as a laborer, helper, and pipe fi t-
ter for various contractors, mainly in the coker unit. In 1992, he applied to 
work directly for Chevron at the refi nery’s coker unit. Chevron determined 
that Echazabal was qualifi ed for the job and offered to hire him contingent 
on the results of a physical exam. The company doctor, however, declared 
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Echazabal unfi t for the job because blood tests showed liver abnormality. 
During the examination, a liver function assay was used that resulted in the 
identifi cation of a biological marker that, according to the employer, dis-
posed Echazabal for liver impairment. As a consequence, he would face fur-
ther damage if he experienced chemical exposures characteristic of refi nery 
work. Nonetheless, Echazabal was permitted to continue working at the 
company as an employee of Chevron’s contractor. He sought treatment and 
was ultimately diagnosed with hepatitis C that has remained asymptomatic 
since then. In 1995, he again applied for a job at Chevron, and again his 
demand was turned down after a medical exam. This time, the company 
directed the contractor who employed Echazabal to take him out of that 
position, which it did in 1996. This action was taken even though Echaz-
abal’s liver condition never caused injury or accident to himself or anyone 
else at the refi nery. In 1997, he fi led suit, charging that Chevron’s decision 
violated the Americans with Disabilities Act (ADA). He also presented tes-
timony by two medical experts in liver disease that working in that factory 
would not put him at any greater risk than any other employee. Chevron 
defended itself under a regulation of the Equal Employment Opportunity 
Commission permitting the defense that a worker’s disability on the job 
would pose a “direct threat” (Chevron v. Echazabal 2002: 1–3; National 
Council on Disability [NCD] 2003: 5–6).

After a district court granted summary judgment for Chevron and a cir-
cuit court reversed this decision, the case was presented to the U.S. Supreme 
Court. The Supreme Court addressed in its decision issues central to the 
ADA. At the heart of the ruling is the court’s interpretation of the “direct 
threat” provision of the ADA since an individual may be refused employ-
ment if a direct threat can be established. The previous ruling in this case 
by a circuit court held that the direct threat defense was not available to 
Chevron because Echazabal only presented a risk to himself. According to 
the court, a “direct threat” only applies when the individual’s condition 
poses a direct threat to others. In this perspective, health is conceived as a 
“discretionary right in which the individual may choose to assume certain 
risks so long as they do not have the potential to harm others” (Lomax 
2002: A505). This reasoning was rejected and reversed by the Supreme 
Court. The court held that individuals who pose a risk exclusively to them-
selves may be excluded from a job as long as the employer relies on “reason-
able medical judgment” (Chevron v. Echazabal 2002: 12). The company 
thereby sought to “protect” an individual such as Echazabal from himself.

By presenting evidence from a biological marker, Chevron relied on 
a medical opinion that is based on future possibilities. The same is true 
for genetic susceptibility testing. Since the ADA is often cited as offer-
ing individuals protection from genetic discrimination, one might ask the 
(speculative) question if the decision would have been different in this case. 
According to the Supreme Court, it is acceptable to exclude individuals 
from a job who pose a risk exclusively to themselves as long as the employer 
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relies “on the most current medical knowledge and/or the best available 
objective evidence” (Chevron v. Echazabal 2002: 12). This condition might 
be fulfi lled by genetic susceptibility testing that increasingly acquires medi-
cal and scientifi c credibility. As a consequence, it is conceivable that future 
workplace exclusion might be based on the diagnosis of genetic suscepti-
bilities. The Supreme Court decision might be important for the “asymp-
tomatic ill” (Billings et al. 1992), as the National Council on Disability 
(NCD), an independent federal agency that was instrumental in creating 
the legislative record that Congress considered in enacting the ADA, pre-
dicts: “With advances in medical technology, including genetic screening, 
there also is the potential for excluding large numbers of pre-symptomatic 
individuals (i.e. ‘the healthy ill’) on the basis of potential health or safety 
risks to themselves in the future” (NCD 2003: 11; see also Lomax 2002).

The court decision denies employees the right to decide whether or not 
to accept the risks posed by a particular job and reinstates a paternalistic 
logic that says that the company knows what’s best for the employee or 
potential employee. Ironically, it was exactly this paternalistic logic that 
should have been abandoned by the ADA regulation. Therefore, the NCD 
sees in the court decision a reversal of the original intentions of the law:

Congress acknowledged in the ADA that discrimination takes many 
forms, including paternalism and stereotyping. Perhaps the most long-
standing and insidious aspect of this type of discrimination is the 
assumption that people with disabilities are not competent to make 
informed, wise, or safe life choices. (NCD 2003: 9)

The NCD argues that the decision will make it much easier for employ-
ers in the United States to exclude workers by referring to the possibility 
of a direct threat that originates in a higher genetic susceptibility—a trend 
already visible in recent court decisions (see NCD 2003: 15–16).

Apart from its effect on disability rights, the Chevron v. Echazabal deci-
sion may have important implications for environmental health research 
(Lomax 2002: A504). While research in this fi eld traditionally concen-
trated on identifying external risk factors that pose health problems to 
employees, more and more scientifi c emphasis is put on recognizing inter-
nal risks or personal susceptibilities that are based on the genetic makeup 
of individuals. As a consequence the “old” risk logic is completely reversed. 
The scientifi c interest no longer focuses on bad working conditions or toxic 
substances that are used in the labor process but on “supersensitive work-
ers” (Daniels 2003: 548) or susceptible employees who are less resistant 
than others to environmental risk factors and health-threatening condi-
tions of work.

This tendency is illustrated by a case that involved a railway company in 
the United States. In 2001, it came to light that Burlington Northern Santa 
Fe Railway (BNSF) began obtaining blood for DNA testing from employees 
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who were seeking disability compensation as a result of carpal tunnel syn-
drome that occurred at the job. The employees were not told the purpose of 
the tests, which was to detect a mutation that is associated with the disease. 
Though the motive remained unclear, “it seems reasonable to suspect that 
BNSF would have tried to deny disability benefi ts to any employee who had 
such a mutation, arguing that the mutation, and not the job, caused carpal 
tunnel syndrome” (Clayton 2003: 563; Lehming 2001).13

Since there are more and more genetic tests for different conditions avail-
able, there is a real danger that employers might use genetic information 
to determine how “genetically fi t” someone is for a job. Already in 1997, 
a survey by the American Management Association showed that 6 to 10 
percent of employers were conducting genetic testing (Dearing 2002: 8). 
But the problem is not limited to the United States. In the United Kingdom, 
current laws allow employers to refuse someone a job on the basis of their 
genetic testing results (GeneWatch UK 2003). In Germany, the federal gov-
ernment is discussing a law that would permit genetic testing for employees 
in jobs like public transportation or construction for symptoms of color-
blindness, among other things—even if it remains unclear what the use of 
genetic testing for something symptomatic would be (Tzorzis 2004; Natio-
naler Ethikrat 2005).14

CONCLUSION: THE EMERGENCE OF A 
GENETIC ENLIGHTENMENT

This brief discussion illustrates some problems and dilemmas that are 
brought about by the new genetics and the increasing possibilities of genetic 
testing. I argued that we observe a discourse of genetic responsibility that 
goes beyond bioethical considerations and is already shaping legal deci-
sions. Furthermore, I distinguished three dimensions of genetic responsibil-
ity. First, genetic responsibility concerns reproductive decisions to prevent 
disease and disability in the next generation. Genetic responsibility in this 
context means to act in such a way as to guarantee the birth of healthy 
children and to prevent the transmission of “faulty” genes. Since the 1970s, 
genetics was increasingly introduced into medical practice, especially in 
the fi eld of diagnosis. In the United States and other industrialized states, 
genetic knowledge was used in screening programs for certain diseases, new 
reproductive technologies were developed, and prenatal diagnosis became 
part of medical care for pregnant women (Duster 1990; Rapp 2000). As 
an increasing number of women are now offered prenatal testing and tests 
for more and more conditions, giving birth to a disabled child seems to be 
a matter of choice rather than fate. It appears to be more a blameworthy 
failure of surveillance and control than an unfortunate piece of bad luck. 
As Professor Robert Edwards, the pioneer of in vitro fertilization (IVF), 
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has put it, “In the future, it will be a sin to have a disabled child” (cited by 
Shakespeare 2003: 205).

Second, genetic responsibility means the obligation to warn family mem-
bers of genetic risks. This new dimension of responsibility refers to the 
communication of genetic risks. To transmit genetic information to rela-
tives is seen as an important indicator for a well-ordered and functioning 
family life, as a test for responsible thinking and care for each other, and as 
a symbol of superior moral quality. As a genetic counselor wrote,

Each of us has the ethical responsibility to communicate vital informa-
tion to our relatives.… Hiding the truth behind a cover of concern for 
the feelings of individual family members is unacceptable when the 
wellness and the very life of another [are] at stake. We have a moral 
imperative to tell. (Milunsky 2001: 7)15

Third, genetic responsibility is increasingly addressed to the individual, 
as responsibility toward the self. It means control of diseases by the prudent 
management of genetic risks through informed choices of lifestyle options 
that are based on genetic information. Genetic responsibility here means 
the active demand for genetic information and the interest in genetic testing 
opportunities. This scenario is well described by a hypothetical case that 
is presented by Francis Collins, director of the National Human Genome 
Research Institute of the United States:

John, a 23-year-old college graduate, is referred to his physician because 
a serum cholesterol level of 255 mg per deciliter was detected in the 
course of a medical examination required for employment.… To obtain 
more precise information about his risks of contracting coronary artery 
disease and other illnesses in the future, John agrees to consider a bat-
tery of genetic tests that are available in 2010. After working through 
an interactive computer program that explains the benefi ts and risks of 
such tests, John agrees…to undergo 15 genetic tests that provide risk 
information for illnesses for which preventive strategies are available.… 
A cheek-swab DNA specimen is sent off for testing, and the results are 
returned in one week. John’s subsequent counselling session with the 
physician and a genetic nurse specialist focuses on the conditions for 
which his risk differs substantially (by a factor of more than two) from 
that of the general population.… John is pleased to learn that genetic 
testing does not always give bad news—his risks of contracting pros-
tate cancer and Alzheimer’s disease are reduced, because he carries 
low-risk variants of the several genes known in 2010 to contribute to 
these illnesses. But John is sobered by the evidence of his increased risks 
of contracting coronary artery disease, colon cancer, and lung cancer. 
Confronted with the reality of his own genetic data, he arrives at that 
crucial “teachable moment” when a lifelong change in health-related 
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behavior…is possible.… His risk of colon cancer can be addressed by 
beginning a program of annual colonoscopy at the age of 45, which 
in his situation is a very cost-effective way to avoid colon cancer. His 
substantial risk of contracting lung cancer provides the key motivation 
for him to join a support group of persons at genetically high risk for 
serious complications of smoking, and he successfully kicks the habit. 
(Collins 1999: 34–35)16

The fi ctive example clearly demonstrates that the proliferation of genetic 
knowledge and testing devices does not abolish individual responsibility and 
choice; it rather produces, if seemingly paradoxically, a new form of auton-
omous subjectivity. The individual is conceived not as a passive recipient 
of medical advice, but as an active seeker of information and consumer of 
genetic testing devices and health care services (Petersen & Bunton 2002). 
The social signifi cance of genome analysis and genetic diagnostics lies less 
in the factual deterministic relationship that they seem to offer, and more 
in the “refl exive” relationship that they generate between an individual risk 
profi le and social requirements.17 Bioethicist Hans-Martin Sass therefore 
calls for an “ethos of duty” in handling genetic information:

Leisure time behavior, place of work, or genetic predisposition, or a 
mixture of all three factors determine[s] the respective individual risks 
to my health.… Some can be eliminated, others reduced, or the stage at 
which they become acute delayed. The patient becomes the partner in 
preventing or delaying major health risks. The doctor’s ethics under the 
Hippocratic oath, that is characterized by care and outer-determined 
support, will in future be complemented by a self-determined and self-
responsible ethics of the patient and citizen in healthcare. (Sass 1994: 
343; transl. TL)

Nevertheless, the autonomy in question relies on a rather specifi c and 
liberal conception of morality. It is limited insofar as the individual is con-
sidered an abstract subject free from material restrictions, cultural values, 
and social bonds. He or she is forced to choose between an array of pre-
established options and to take responsibility for the consequences of his 
or her choices. Only those actors who accept health as a superior social 
and moral value and who regard biomedical and scientifi c expertise as 
essential for everyday life and personal decision making qualify as rational 
or responsible subjects (Callon & Rabeharisoa 2004; Beeson & Doksum 
2001). This genetic enlightenment (or “literacy”) entails a precise notion 
of Mündigkeit (maturity), which is linked to possessing adequate medical 
information and to the knowledge of one’s genetic risks (Sass 2003). It con-
tributes to constituting a “homo geneticus” (Gaudillière 1995: 35; Novas & 
Rose 2000) who submits to practices of self-control and personal manage-
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ment of the body—which comprises an embodiment of risk technologies 
and genetic knowledge.

The reference to personal responsibility and self-determination only 
makes sense if the individual is more than a victim or prisoner of her or 
his genetic material. If there is indeed a direct relationship between geno-
type and phenotype in the sense of genetic determinism, then it would be 
far harder to uphold the appeal to individual autonomy. By contrast, the 
construction of “at-risk” individuals, families, and pregnancies makes it 
easier to moralize on deviant behavior and to assign guilt and responsibility 
(Douglas 1990). Paradoxically, it is exactly the invitation to engage in self-
determination and the imperative of a “genetic responsibility” that render 
individuals more and more dependent on medico-scientifi c authorities and 
their information. The right to health is realized in the form of duty to 
procure information, and only those who act responsibly draw the correct, 
that is, risk-minimizing and forward-oriented, conclusions from this range 
of information.

NOTES
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 1. See for example Dan W. Brock’s observation that the Human Genome Project 
is likely to affect deeply…our conception of ourselves as responsible agents 
and, more specifi cally, as morally and legally responsible for our actions, for 
the lives we live, and for the kinds of people that we become. (1999: 23)

 2. For example, Hardin (1974: 88):
   We must admit that if there is one thing a person is not responsible for, it is 

the genes that were passed on him.… We are not responsible as the recipients 
of errors. But should we not be responsible as the transmitters of errors? If 
there are some people in society who refuse to take such responsibility, who 
say No for whatever reason, refusing to inhibit their own breeding in spite of 
the fact they are passing on genes known to be undesirable genes, does not 
then the issue of responsibility arise in a very acute form?… Should individual 
freedom include the freedom to impose upon society costs that society does 
not want?… We must recognize that this is a fi nite world. The money we 
spend for one purpose, we cannot spend on another.

  See also Twiss (1974) and Lebel (1977).
 3. For a conceptual exploration of “genetic irresponsibility,” see Andre et al. 

(2000).
 4. Anne Kerr and Tom Shakespeare (2002: 153–54) likewise distinguish two 

sorts of responsibility that individuals bear who are found to be at risk for a 
genetic disease: “The fi rst is to avoid behaviours likely to exacerbate that risk. 
This starts with consulting and following the advice of medical experts.… 
Second, individuals bear responsibility for informing their genetic kin about 
their risk.” The extension of the discourse of genetic responsibility from the 
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focus on reproduction to the interest in communication and control of genetic 
risks can be empirically demonstrated by an analysis of medical advice books 
and self-help manuals from the 1970s onwards (Lemke 2006a, 2006b).

 5. On the question of “genetic privacy,” see the contributions in Rothstein 
(1997). For the German discussion, see Meyer (2001: 102–42) and Damm 
(2003).

 6. See for example the statement of the American Society of Human Genetics:
   Disclosure should be permissible where attempts to encourage disclosure 

on the part of the patient have failed; where the harm is highly likely to occur 
and is serious and foreseeable; where the at-risk relative(s) is identifi able; and 
where either the disease is preventable/treatable or medically accepted stan-
dards indicate that early monitoring will reduce the genetic risk. (ASHG 1998: 
474)

 7. The professional obligation that physicians could be liable to persons with 
whom they have never established a patient–physician relationship was stated 
in a prior lawsuit (Tarasoff et al. v. The Regents of the University of Cali-
fornia et al. 1976 [17 Cal.3d 425]). On prior lawsuits in which the issue of 
information on genetic risks was raised, see Andrews (1997: 266–73). For an 
overview on the duty of physicians to warn the relatives of their patients of 
the presence of genetic disease in the family as an evolving area of the law of 
medicine in the United States, see Deftos (1998).

 8. From Pate v. Threlkel (1995: 282):
   The patient ordinarily can be expected to pass on the warning. To require 

the physician to seek out and warn various members of the patient’s family 
would often be diffi cult or impractical and would place too heavy a burden 
upon the physician. Thus, we emphasize that in any circumstances in which 
the physician has a duty to warn of a genetically transferable disease, that 
duty will be satisfi ed by warning the patient.

 9. According to Peter Conrad, the paradigm of molecular medicine does not 
replace but actually relies on bacteriological conceptions of disease:

  In my view, the close fi t between germ theory and gene theory is one of the 
chief reasons that genetic explanations have been so readily accepted in medi-
cine and the popular discourse. At least on the level of assumptions and struc-
ture, gene theory does not challenge common conceptions of aetiology but 
rather shifts its focus. In this sense at least, genetics is a complementary rather 
than a challenging paradigm in medicine. (Conrad 1999: 232; see also Stein-
berg 1996)

 10. The following distinction draws on the argument in the ASHG statement 
(1998).

 11. For a more comprehensive elaboration, see Petrila (2001: 415–18).
 12. Jorgen Husted has convincingly demonstrated that a legal duty to warn not 

only effectively eliminates the right of nonknowledge but also breaks with the 
professional principle of nondirectiveness in counseling on medical options 
and renews medical paternalism:

   Thus the unsolicited disclosure, whether by the relative following the doc-
tor’s strong suggestion or by the doctor acting independently, seems to be a 
clear cut case of strong medical paternalism—acting solely from the medical 
point of view the decision “To know or not to know?” is taken out of the 
hands of the unsuspecting individual, for her or his own good of course. 
(Husted 1997: 57)

 13. For more case material on genetic discrimination in the workplace, see Mar-
tindale (2001), Miller (1998), and Marshall (1999).

 14. An early discussion of this problem in Germany is presented in Klees (1990, 
1992); for a more recent analysis, see Zinke (2003). For a critique of current 
developments in France, see Thébaud Mondy (1999).
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 15. For an empirical illustration of this dimension of responsibility in the context 
of predictive testing for “breast cancer genes,” see Hallowell (1999).

 16. For a similar scenario, see the Internet publication “Your Genes, Your 
Choices,” by the American Association for the Advancement of Science 
(2003) that emphasizes the importance of “genetic literacy.” Actually, the 
future seems to be pretty close, since it is already possible to get individual 
genome scans; see Kristof (2003) for a description of that experience.

 17. For an elaboration of this argument, see Lemke (2004).
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10 “Pop genes”
An investigation of “the 
gene” in popular parlance

Barbara Duden and Silja Samerski

“POP GENES” AS AN ANALOGY TO THE 
FLESH: THE ALCHEMICAL POWER OF 
“GENES” IN ORDINARY SPEECH

Since the mid-1980s, the word gene has migrated from science into ordi-
nary conversations. Gene talk has spread epidemically in political and pro-
fessional arguments and ethical debates, but references to “genes” have also 
surreptitiously entered personal deliberations. “Genes” by now reshape not 
only political, social, or medical concepts, but also the very perception of 
the self. This intrusion of the term into common parlance, and particularly 
the drastic encroachment of “genes” into personal deliberation—where 
“genes” have come to impose themselves as the ultimate answer to such pri-
mordial questions as “Where do I come from, who am I, and what will hap-
pen to me in the future?”—stimulated our curiosity and led to the research 
project that we report on here. In this chapter, we will fi rst describe the out-
lines of our investigation and then attempt to make a hypothesis plausible: 
In the shadow of human genetics, the fi rst person singular, the “I” of the 
speaker, is subtly, profoundly, and quite probably irreversibly affected. This 
transformation is not carried through by a series of fi ndings emanating 
from human genetic research in biomedical laboratories or clinical practice 
but through the symbolic fallout of gene talk. At the core of this transfor-
mation of the embodied “ego” lies—so we observed—an exceptional trans-
formative power of the term when it migrates into ordinary prose. “Genes” 
in ordinary speech have all that it takes to perform a blending together or 
superimposition of incompatible spheres of meaning: the word confl ates 
the concrete and abstract, visible and invisible, tangible and conjectured, 
individual and statistical, and past, present, and future. This alchemistic 
potency of the term when it appears in ordinary prose has endowed it with 
the capacity to exercise a crucial symbolic social function in the epochal 
transformation since the 1980s: The “gene” in ordinary prose imparts 
bodily substance to the nature of personhood that corresponds to the risk 
society, in which actuarial calculations and reasoning about the human 
have become pervasive. This is why parlance about human genetics offers 
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a privileged instance from which to study the uprooting of commonsense 
perception in the present moment of history.

THE “POP GENE” PROJECT: IN SEARCH OF THE 
SEMANTIC CONTOURS OF THE “REFLEXIVE GENE”

For almost three years, we have collaborated on an investigation of the 
quotidian or “pop” gene, pursuing a precise and specifi c goal: to analyze 
the meanings of the terms gene and genetic when they appear in ordinary 
German prose. Both of us brought discrete experiences to this investiga-
tion: One of us is a historian who has learned to distance herself from 
contemporary certainties by studying women’s complaints made in a phy-
sician’s practice in the early eighteenth century (Duden 1991).1 She forged 
methods to grasp past carnal self-reference and called these “historical 
somatics.” Her earlier historical work demanded a self-critical refl ection on 
stance and distance. Critical distance is required for “historical somatics” 
no less than for the scrutiny of the late twentieth-century disembodiment of 
the senses that has deepened under the aegis of genetics. The other author 
is a geneticist and social scientist who has previously studied the effect of 
laboratory language in everyday life. Taking the example of genetic coun-
seling, she investigated what is demanded from people when they are asked 
to make decisions in the shadow of laboratory constructs such as “chromo-
somes,” “genes,” and “genetic risk.” She argues that genetic counseling is 
paradigmatic of a new form of professional tutelage, namely, the attempt 
to transform people into managerial decision makers on their own behalf 
(Samerski 2002, 2005). Understandings of both bygone apperceptions and 
contemporary human genetics in the laboratory as well as in educational 
settings were thus conjoined to focus on one question: What are the seman-
tic and praxeological contours of that which people refer to in ordinary 
conversations as “genes”?

We soon realized that the word gene in colloquial speech acts has two 
particular characteristics: The term is refl exive, pointing back to the speaker, 
and it implies a somatic deixis, referring to something carnal, something 
corporeal, something substantial in the person. Because the word gene has 
this refl exive deictic—appointing—power, the speaker’s soma, the stuff she 
or he is made of, turns into something made of genes. In the course of our 
research, we became aware that the “gene” in ordinary speech is a term 
with a transformative power unlike that of any other word: It reinterprets 
the speaker in his or her very fl esh. Each mention of the “gene” for the 
speaker or the addressed equals an alchemical fusion: The “refl exive gene” 
performs a synthesis of genotype and phenotype; it merges an underly-
ing instance and the soma. This four-letter word’s remarkable character-
istics, its capacity to perform a shortcut between genotype and phenotype 
through conversations about genes, merited an investigation.
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The perceptual, refl exive, and somatic consequences of references to 
genetics have barely provoked comment in the vast literature on the cul-
tural impact of genetics. Researchers quite often take “genes” for granted, 
and preclude the term from analysis as an unquestionable given.2 Thus, we 
decided to follow the road less traveled. Here we do not seek to investigate 
laypeople’s “understanding” or “misunderstanding” of genetics; such a 
frame always precluded analysis of a “something” that the layperson either 
understood “correctly” or “incorrectly.” Yet it was exactly this “something” 
that we decided to move to the center of our focus: What is the “referent” 
of gene talk in popular parlance, given the refl exive deictic characteris-
tic of the term? How can we explore the semantic and praxeological con-
tours of that which is evoked with this term? We have coined a neologism 
to denote this “something,” calling it the “pop gene.” Our research thus 
focused on “something” that is precise yet elusive: the “appointing power,” 
that which is implicit in conversations on “genes.” The goal of our research 
was strictly delimited, yet the object of investigation deliberately undefi ned: 
the semantic and praxeological contours of “genes” as these take shape in 
ordinary speech.

“GENES” VIVA VOCE

Equipped with the insights mentioned above—the refl exive, deictic, and 
somatic characteristic of the word—we were convinced that the question 
under investigation could not be explored through discourse analysis, that is, 
through analysis of references to “genes” in the written form. It became clear 
that our avenue for tracing the implicit or explicit meanings in gene talk lay 
in ordinary parlance, everyday speech and conversation. We had to concen-
trate on particular oral situations in which “genes” are mentioned, spoken, 
and heard about. Somebody must speak to another person about “genes” 
and expect that the listener understands what is being said as meaningful.

This focus on an “oral gene” proved to be of critical importance. Why? 
In addressing another person face to face, the speaker usually tries to give 
meaning to his or her words, and he or she aims to be understood by the 
listener. When we speak to another person, we certainly make an effort not 
to speak indecipherable gibberish: We want to say something meaningful 
to the listener because we are addressing him or her. Speaking to a concrete 
person—voiced utterance addressed to listening ears—anchors those utter-
ances to the realm of commonsense perception and understanding.

A second insight strengthened our insistence on studying the refl exive, 
deictic, and semantic contours of an “oral gene.” By talking about “genes,” 
speakers inevitably talk about their corporeal substance; they refer to the 
body they assume they have. In recent years, people have gotten used to 
addressing themselves and others as instances of technogene constructs; 
when one refers to his or her mind as a backup system, one incorporates 
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information processing, and the distality—the chasm between the referent 
of the predication and the somatic being of the speaker—gets obscured. In 
oral speech, the abyss between the technogene referent and the concrete 
living speaker becomes more evident than in written texts, for the hetero-
geneity of the technical and the personal is more likely to be intuitively 
recognized in oral intercourse. This is also true when somebody transforms 
her embodied personal “ego” into a “case” to which statistics, probabili-
ties, and population management adhere: The sensual, perceptual presence 
that has been elided with mathematical calculations still resonates. In oral, 
commonsense conversation, “genes” dramatically enact the disturbing 
fusion of fl esh and blood with statistical constructs.

In relying on the heuristic fruitfulness of listening to a speaker rather 
than “reading” the “body” from textual descriptions, we follow the 
method of Ruth Padel, a classicist, who insisted in a brilliant analysis of 
early Greek medical and theatrical texts about the self that these can only 
be fully grasped by being voiced. “I am not treating their work as theory, as 
the object of analysis,” she writes, referring to the Pre-Socratics’ embodied 
self-perception, “but listening to the imagery in the theories” (Padel 1992: 
43).

With these propaedeutic considerations guiding us, we concentrated 
on two situations in which “the gene” surfaces in a conversation: on the 
one hand, the answers given when a concrete person is invited to voice his 
or her ideas about the term, its meaning, and its interpretation; and, on 
the other, the educational instruction about genes and their workings that 
genetic counselors impart to their clients. In one part of the project, we 
conducted interviews to elicit people’s narratives about “genes,” keeping 
in mind Jeannette Edwards’s insistence on the “need for more sophisti-
cated ways of hearing what [members of] ‘the public’ say about genetics” 
(Edwards 2002: 317). The interviewer was skilled in attentive listening and 
in carefully allowing the interviewee to articulate the ideas, notions, and 
experiences that the term evokes for her. Through these conversations we 
collected the oral material necessary to allow us to grasp what “genes” 
symbolically “say,” and what they refl exively tell, command, and instill in 
people about who they are. In the second part of the research, we analyzed 
genetic counseling sessions in order to investigate what is said in the course 
of an expert’s oral instruction. The conversation with an educator who has 
specialized in interpreting chromosome charts and biostatistics is supposed 
to enable the client to make a so-called autonomous decision about genetic 
tests. The counselor determines the client’s risk profi le by searching her 
medical history and family tree for potential genetic risks. From the risk 
profi le, the array of test options is derived and the interventions’ health 
risks, potential results, and possible actions to take are discussed. Thus, the 
geneticist speaks to a client and explains to the listening layperson in ordi-
nary language the signifi cance of genes for her health and for the decision 
she is asked to make. By assuming that the counselor’s instructions help her 
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to make an informed choice, the client accepts that the explanations about 
DNA structure and genetic risk assessment are of some importance to her-
self. What does the expert for biostatistics and genetic prognostications 
“say,” intimate, or allude to in interactions with a concrete person?

We will fi rst comment on the surprisingly incarnate and concrete seman-
tics voiced in the gene talk of some interviews in a southern German vil-
lage. Then we will discuss the symbolic fallout of professional education 
in genetics, namely, when genetic counselors address their clients as gene 
carriers and ascribe to them the need for risk awareness and self-manage-
ment. The synthesis of both sections will allow us to draw fi rst conclusions 
on the social symbolic function of gene talk.

THE “GENE IN HEUDORF”

In the course of one year (from the spring of 2003 through the spring of 
2004), we talked to two dozen people in a southern German village, which 
we will call “Heudorf.” The name is fi ctitious, yet the place with its 2,000 
inhabitants is very real. We chose Heudorf as the location for our investiga-
tion for a variety of reasons: While located not far from a university town 
that contains a number of fi rst-rate molecular biology institutes, the village 
itself remains even today a rather parochial, rustic place. The composi-
tion of the village population bridges different worlds and eras: It ranges 
from women taking pride in their lush, carefully tended gardens, which fi ll 
with calendula and phlox in the summer, to university administrators who 
spend their workdays gazing at computer screens.

Why fi x an inquiry into “the gene” on two dozen people who live in such 
a place, most having little else in common? We deliberately abstained from 
talking to members of interest groups tied to science or politics, or groups 
of people who had become acquainted with genetics by being patients, and 
who had thus been formally introduced to key words prevalent in human 
genetics. By eliciting gene talk from people in one place, in one village, we 
hoped to ground genes (which by their very nature are a-topical) in the 
circumscribed horizon of a local topos and in the personal experiences 
and outlooks of these local people. The inhabitants of the village came 
from backgrounds varied enough to bring to the fore a variety of ideas 
on “genes” and genetics, as we spoke with people coming from the core 
of the old village—farmwomen and local craftspeople—and newcomers 
who had recently moved to Heudorf, including a Lutheran minister and 
a teacher. We began our investigation with a number of simple questions, 
and conducted the interviews accordingly: What expressive characteristics 
emerged in the range of responses? When do “genes” enter into personal 
deliberations? From what does the speaker derive his or her knowledge? 
What degree of assuredness or certainty did a speaker’s mode of talking 
express about “genes”? And, fi nally, which fi gures of speech crop up with 
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the greatest frequency? The interviews were prepared and conducted in 
such a way as to gain answers that would be personal, experiential, and as 
“real” as possible to the speaker. Our method of conducting the interviews 
draws from Pierre Bourdieu and Jean-Claude Kaufmann, both of whom 
have stressed the importance of listening to the speaker and of willingly 
engaging in a sympathetic, personal, and genuinely interested conversa-
tion.3 We transcribed this material and scrutinized it along three discrete 
avenues: What do people say? What do “genes” “say” to people? And what 
does this gene talk tell the researcher about contemporary self-perception?

The fi rst result was that an astounding variety of modes, infl ections, and 
styles of speaking emerged. Elfriede, an old farmwoman, grumbled at these 
“inheritance things” (Vererbungsdinger), as she called them; and Marie-
Sophie, the local hairdresser, talked about her aunt’s, grandmother’s, and 
uncle’s suffering from all kinds of swellings and tumors, and related these 
to “genes.” The teacher of physics and mathematics in the village primary 
school pontifi cated about “genes” as the origin of all “life on earth,” while 
a philosophy professor who was unable to give a defi nition of DNA took 
“genes” to be the ultimate answer to questions already pondered by Aristo-
tle, such as “What makes a human being?” The Lutheran minister told the 
interviewer that “God, yes, God the Creator, was the One who had made 
the genes,” while by contrast, the conductor of the local brass orchestra 
and owner of a small printing press expressed strong reservations about the 
sense of talking about “genes” at all, because, as he said, “genes” are “alien” 
to Heudorf. And we arranged an interview with the woman who sells bread 
and pretzels in the local bakery because one morning we found her discuss-
ing the length of a chromosome string with a client over the counter, dem-
onstrating it with her fi nger. We also spoke with others: the midwife, the 
woman working in the kindergarten, the apothecary, university students, 
and pupils from the village school. The register of responses we collected 
covered an immense range of concepts and ideas about “genes,” and the 
tone, stance, and mode of speaking about them varied a great deal as well. 
Yet in listening to the material, certain common features of the “pop gene” 
began to puzzle us.

We will explore and illustrate one such characteristic here that has to do 
with the presumed fl eshiness of the referent of the word: its puzzling ability 
to stand simultaneously for one’s inherited bodily characteristics and for 
the determinative force, the inner actor that is supposed to be their cause. 
Our attention was drawn to this coexistence of “genes,” which stand in 
for the familial past and the whole person as she is in the present, and as 
an invisible agent that might exercise a determinative force in the future. 
As our analysis of genetic counseling will show, it is exactly this ambiguity 
of the gene that ties risk prediction to bodily substance, merging two het-
erogeneous spheres: the statistical with the individual, the calculable with 
the unique and personal. To illustrate this ambiguity of genes in popular 
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parlance, we will draw on the interviews of two women, the hairdresser 
Marie-Sophie and Petra, the woman in the bakery.

In a great number of other interviews as well, we found that the term 
gene was immediately and explicitly associated with something given that 
is the whole individual person. “Genes” in these accounts refer to incarnate 
semantics, to fl esh and blood that can be felt, can be touched and seen. 
At the same time the speakers also attributed characteristics to “genes” 
that belong to a heterogeneous register or realm or sphere, one populated 
with genes that exercise a governing or determining infl uence over the 
person’s makeup and her future. The semantic contours of these accounts 
also include elaborate stories about “manipulation,” fantasies about cloned 
human beings and the creation of “catalogue-order babies,” as well as fi c-
tional scenarios of ears or lungs or hearts grown in lab cultures. Thus we 
began to puzzle about these shifts in the semantic contours of the term 
from a synonym for somebody tangible, somatic, present—that is, fl esh and 
blood—to some invisible, powerful, determining agent. We argue that it is 
by translation or transference from the fl esh, per analogiam carnis, that 
the word gene can symbolically function as a vehicle for giving bodily sub-
stance to highly abstract notions. This translocation from the realm of the 
real or experiential to a sphere of the conjectured happens without a break, 
without a disruption, and without the speaker’s awareness of the disparity 
inherent in the referent under discussion. Because “genes” in the fi rst place 
are related to the whole person, past and present, the apperception of the 
whole person gives substance to fi ctional entities. Because of this echo in 
somatics, the abstract speculations in the genetic counseling sessions can 
appear as personally meaningful statements.

INCARNATE SEMANTICS: PASTS INCARNATE

In many of our interviewees’ responses, we found a surprising eloquence 
and assuredness of people talking about their “genes.” Most of our Heu-
dorf respondents quickly began describing the word gene with the German 
term Erbanlagen, inherited traits, and they take it for granted that their 
very being can be explained with reference to this somatic inheritance. 
Erbanlagen is an old German compound. The word fi eld of Anlage in col-
loquial German embraces a wide range of features of a person, among 
others character, being, trait, nature, disposition, personality, temper, or 
emotional life (Wahrig 1986: “Anlage,” 168). The word names something 
constitutive of the person, and something that he or she interprets as inher-
ited from his or her ancestors.

The saleswoman in the bakery ponders the fact that she physically resem-
bles her grandmother, and she attributes these to Erbanlagen or “genes” 
bequeathed to her, saying,
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Inheritance: that is—isn’t it—like leaving me a house, you get it as a 
present. And inheriting for me, as the saying goes, for me that is that 
you have gotten it, you got it as a gift from him. But that was not a gift 
in the outward sense, as if I handed over a parcel and said, I give you 
that clock and your son will inherit this from you, but these are inner 
things, you know, these are traits that we cannot infl uence.

In this sense of their “nature” that is given, genes are embedded in the 
familial past and the somatic present. People vividly tell stories about char-
acteristic personal features or striking traits, like the blue eyes of a person 
or the curly hair of another or the blondness of a third, which are somehow, 
colloquially, related to “genes”; and they evoke characteristic habits: the 
way one looks, the quickness of one’s intelligence, one’s typical, habitual 
gestures, or crotchets—how one holds a coffee cup, how one laughs.

The saleswoman in the bakery reports that her sister inherited an “Ital-
ian temperament” from her father, and the hairdresser speaks about her 
nail-biting habit: “I think, yes, many habits and ways you move are simply 
from genes…and I think you’ve got it inside you, as when you bite your 
nails.” Genes are thus in some sense both associated with the “nature” 
with which one was endowed at birth and with second nature, the habits 
one developed while growing up. The gene here is a term which points 
toward the being in the now which one became through birth and after. 
Inherited traits, Anlage, and Being are inseparable; there is no distinguish-
able difference between something as a cause and an effect or result. The 
gene as Erbanlage is equivalent to that some-“body” one was endowed 
with by being a son, a daughter, a grandson, and so forth, and the endow-
ment manifests itself in the present. Gene stands in for origin, birth, and 
something indisputable, for one’s very being is the result of this endowment 
through one’s kinship ties. Erbanlagen is, as the hairdresser says, “what 
you got in the cradle”.

Marie-Sophie, the hairdresser, tells us the following:

Marie-Sophie: I think, certain features—those simply come from birth—or 
from the very beginning. That’s what it is. That’s in the genes, 
certain things—the proverbs say so. “That is in the genes.” My 
mother says so quite often. Me too. And I, I do think that’s true.

Interviewer: Can you tell me what your mother meant when she said so?
Marie-Sophie: Yes, that this is as it is. It’s given, it’s predestined. That 

the child has the same spleen or the same stubbornness, or 
just the same habits that I have, or is just the way I was when I 
was a child. That our [daughter] Sophie is such a troublemaker 
[Lumpenmensch]. She gets into any mischief. I was just the same 
in her age. First a nice baby, and then—oh dear. And my mother 
used to say, “That’s in her genes, you were the same. You have 
given that to her.” And my husband says, he says quite often, 
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“That’s a gene that comes from me. [But] when [the children] are 
as cool as cucumbers and sit obediently still, very patient, then 
he says… “Oh, they have gotten something from me. That was 
one of my genes.”

These proverbial “genes” that our interviewees take for granted refer 
to personal somatics, and they are identifi ed in unmistakable habits and 
tastes. The semantic contours of the term are not far distant from those 
synonymous with the fl esh that one is. These “genes” are rooted in the 
past, they bind the speaker to characteristics of his or her forebears, and 
for this reason they can be told in narratives, in familiar stories and anec-
dotes. Most people speak about their Erbanlagen with great confi dence 
and conviction, and the sentences are punctuated with recurrent adverbial 
phrases, such as “certainly,” “given,” and “destined”—which express the 
perceptual mode of something unconditionally factual and indisputable. 
The “real mode” (modus realis) of these genes is also expressed in certain 
verbs that link genes to the past tense, that is, they are synonymous with 
a trait that one “received,” that “was given.” These genes, as the medical 
assistant who spoke to us affi rms, colloquially substitute older, traditional 
expressions: “Like, this I got from my father, or my mother.” Genes do not 
“become,” but—as a synonym for the shared substance in kinship—they 
have been transmitted as fl esh and blood, and “they are as they are.”

A STABLE, FAMILIAL, SOMATIC ENDOWMENT 
FROM THE PAST INTO THE FUTURE

This perception of an incarnate endowment that was handed down in the 
fl esh of the ancestors in some sense also reaches into the future. People 
are careful to make a distinction between this realm of something given 
and immutable—to which “genes” as synonym of fl esh belong—and those 
spheres in life that can be infl uenced and changed by deliberate action. This 
is evident when the saleswoman in the bakery comments on the contrast 
between her familial—genetic—endowment and those actions and under-
takings she can infl uence herself, or between “what is in the make-up and 
what can be made” (Edwards 2000). The saleswoman states,

If I eat as usual, I stay the same, but I can eat so that I lose weight. 
When I can infl uence things in my body with my mind or willfully, this 
is not a gene. I cannot do something about my size. I cannot change 
my eye color. Those are genes, but getting fat, or ruining your body by 
not washing yourself anymore, until I begin to stink like a goat or stop 
cutting my fi nger-nails, or simply mess around, that is no gene.
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Because the semantic contours of the term embrace the fl esh and blood 
one is, and because this is rooted in the factuality of the familial past, our 
respondents also voice certain expectations about the future. When the 
hairdresser talks about herself and her future, she refers to the same realm 
of factuality or inevitability:

And everything that has been transmitted, I think, fi ts into the cat-
egory of gene.… Many things are certainly predestined. There is a nice 
proverb—“I hope that you did not pass that on to me, so that I will 
turn out like him”…as cynical, or like my grandma was, or like that. 
My mother says so quite often, “I hope your father won’t become like 
your grandma. He has many of her features, don’t you think?”

The hairdresser is convinced that she will get varicose veins in the future 
because her mother suffered from them, and the woman in the bakery 
knows that later she will be plagued by headaches, just as her mother was. 
There is no room for the modus irrealis of unimaginable “maybe’s” which 
we will later observe in the genetic counseling session. The future seems to 
be determined by what one already knows from experiences and by what 
one has observed in daily life. One’s future physical destiny will be like the 
embodied familiar past.

In this register of Heudorf gene talk, the term gene is made synonymous 
with somatics and with “biology” in the old sense of that word, that is, 
one’s curriculum vitae as embodied person. The word makes sense as pro-
verbial wisdom and is embedded in experience, and the resulting knowl-
edge belongs to the realm of those things that are certain to the speaker. 
Proverbs offer the condensed expression of many generations, and in this 
sense, as Mathilde Hain, a social anthropologist, observed, they form the 
concluding sentence of a chain of experiences (Hain 1951: 51).4 Both our 
speakers found the validity of their refl ections on “genes” on an author-
ity: either a general “one says so” or through recourse to family members, 
as when the hairdresser insisted, “That’s in the genes. My mother says so 
quite often.” The proverbial expression “quotes an authority within which 
the certainties of a group have become the certainties of the person” (Hain 
1951: 70). The word gene in this sense has nothing “genetic” about it. It is 
entirely incorporated into the colloquial idioms of kinship and heritage in 
which the speaker gives meaning to her existence.

DISTINCT, INVISIBLE, DETERMINING “GENES FOR”

In the course of the interviews, we tried to explore if and in what sense the 
interviewee would recognize a difference between Erbanlagen (hereditary 
factors) and “genes.” “No,” a single mother in the village refl ects, “No, 
for me there is no difference—maybe there is a tiny difference, but I don’t 
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know of any.” Yet the colloquial identifi cation of Erbanlagen and fl esh 
often takes on a different meaning because the word gene is understood 
to refer to something distinct, something internal and isolable, some bio-
logical “cause” or agent. The central verb changes in the same interview 
from being to having: These genetic Erbanlagen refer to something that the 
speaker “has,” like an inner mark or essential factor. The term here reaches 
out to name a material entity that has the power to “make” or “determine” 
something. Within this frame, genes become synonymous to an underlying, 
invisible, and determinative cause for development. “Yes, there are genes,” 
a home economics teacher says; “Erbanlagen, which are basic. Like, I need 
the genes, you know? Or cells that make my organs and my limbs and 
my hair.” Within one interview, the two concepts may well coexist, yet 
the understanding of “genes” as a causative agent becomes more prevalent 
when the speaker has had a university education.

None of the interviewees, the local physician and the university students 
included, had the scientifi c terminology at hand to “correctly” defi ne the 
gene, and there was an astounding range of ideas about the whereabouts of 
those “genes.” Speakers assume them in the brain, in the blood, in particu-
lar cells all over the body, and the sentences in which they make an effort 
to come up with a defi nition are punctuated with signs of uncertainty. The 
whereabouts of these genes as invisible agents are a puzzle, but there is 
one defi nite characteristic about those hidden interior agents: Whatever 
is labeled with the word does have a determining power. The noun refers 
to a causative agency. Within this frame, the gene has the character of a 
command, of something apodictic, of some interior prescription. People 
talk about something being “genetically prescribed” or “determined in the 
cell division.” The location, shape, and materiality of the referent of the 
term are defi nitely all over the map, but when people hypostatize “genes” 
as some distinct and isolable “thing,” they attribute to this thing an active 
and determining power or capacity.

The hairdresser talks at length about homosexuality, which she thinks 
is imparted through birth:

Yes, there simply are certain things that we have in our inheritance 
or that are genetically conditioned. That is simply so. As I’ve said a 
hundred times, being gay or lesbian is genetically determined. When 
the cells…divide after the third or fourth day, then at that moment, 
the heritage [Erbgut] or the genetic stuff… will be created.… Then it 
is determined whether a person is gay or lesbian.… It’s just genetically 
determined, that someone is gay or lesbian. I am absolutely convinced 
that is how it is.

In clarifying the ways in which people spoke about these determining 
“genes for,” it became clear to us that the power people attribute to them is, 
in a sense, tautological: These genes “make” what they are made to make. 
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Genes here are “genes for,” and their potent power to make what they are 
made to affect is expressed in metaphors such as “building blocks” that 
underscore this character of the “gene” as a foundational cause of human 
existence. At this point, many interviewees begin to talk at length about 
“manipulation” or “cloning” or the future eradication of “deadly inherited 
diseases.” For the argument we develop here, it is not this fantasy that 
is important, but the underlying idea that there are interior agents “for” 
something. “Genes” fuse with the conditions of which they are supposed 
to be the cause. This becomes clear when people muse about the fantastic 
possibilities that future research about “genes” will open up. Prevalent in 
this register of Heudorf gene talk is a fi gure of speech that takes the gene as 
a distinct building block for something, much as the apothecary says:

If, for example, one would be able to defi ne the gene for cancer, and 
could say: “Oh, man, we isolated that, now we know it’s there and 
there, and now we can attack it by giving some drug.…”—that would 
be a marvelous thing.

GENE DEFECT—DEFECTIVE GENES

The idea of genes as the cause of something that is already incorporated 
within them is most clearly expressed in those passages in our interviews 
that mention a neologism that has been spreading in ordinary German 
prose: “defective genes” or “gene defect.” “Gene defect” is a syntagma, a 
compound that shifts the contours of the semantic fi eld and locates “genes” 
within the realm of bad luck or unfortunate destiny.

This neologism has moved into ordinary speech in less than a decade. 
While the term gene had not yet appeared in the 1986 edition of Wahrig’s 
Deutsches Wörterbuch, a German dictionary, the terms defective gene and 
gene defects gained currency as a vernacular rendering of “genetic mutation” 
during the 1990s. In our interviews the term is not infrequently mentioned, 
and it shows itself to be a newcomer with a strong connotative power. The 
term gene defect again implies that genes have real substance, as, logically, 
something must be there in order for it to be defective. As a compound, the 
word connects a tangible experiential property—brokenness, wrongness, 
defectiveness—with “genes” and thus imparts defi nite material substance 
to the term. Motors, cars, and televisions can be broken or can be defective. 
The interviewees draw from heterogeneous realms; they dress up the term, 
which alludes to something invisible, with the concrete properties that nor-
mally belong to the character attributed to the gene. The term gene defect is 
a lay reference to what is more strictly called the “genotype,” even though 
this word does not appear in the Heudorf interviews. But, characteristi-
cally, this way of referring to the genotype objectifi es it in the defi nite shape 
of some “thing” that has the capacity to be broken or wrong.
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The nurse in the kindergarten declares,

A defect is something that does not run properly, I don’t know, this is 
what the encyclopedia says, or so, if something is defective, that means 
it’s broken or needs to be fi xed, along these lines.

In her explanation, the nurse testifi es to the inevitable concretization of 
“genes” when they are linked to the semantic fi eld of mistake or wrongness: 
Concrete images taken from mechanics abound, and so the referent of the 
word takes on the semblance of a real “something” with an astounding range 
of properties that the “defectiveness” brings with it: crooked, askew, uneven, 
curved, odd, not straight, wrong, ill-fi tting,—or “something is missing”.

This is how the hairdresser defi nes the compound:

Gene defect? To say this in a simple way, I think, each human being does 
have a certain number of genes in the body. There are enumerations, 
as far as I know. I have heard about it, but I can’t explain it further. 
But, I do think, each gene probably must have a certain form, or a cer-
tain task in the body. And if this is going the wrong way.… Maybe all 
these genes should be in one row, as you see with the molecules…when 
they all stand in one row. When they all stand next to each other… 
the chain is whole. And maybe it is like that with a gene defect…they 
should stand one after the other, but they do not. They are out of place 
[versetzt] or one is missing. This is how I do imagine it.

Several times in the interview, she comes up with images she had learned 
in chemistry classes when being trained as a hairdresser, and the image of 
molecules chained in a row or maybe that of chromosomes lined up, one 
next to the other, fi t into her idea of defective genes. Again we fi nd the fi g-
ure of speech that identifi es cause and effect as one and the same. There are 
a number of verbs that show how people invest the “defective genes” with 
the simple unilinear capacity to do something, in this case to do the wrong 
things. We quote from the verbs used: “It does not function as it should 
ordinarily,” “it runs wrong,” “it’s not working the right way,” “it’s produc-
ing the wrong things,” “it’s going wrong,” and “it’s failing.”

Gene defect is a term that compounds a notion of “genes for”; genes as a 
determining cause, with the apparent effect of that supposed cause. Genes 
here are not imagined as a factor in the development of a condition, but 
rather as a something shaped in the likeness of the crookedness that will 
appear or is already apparent in the person. The nurse coins an apt term 
for this when she speaks of the “crooked-growth genes” (Krummwachs-
Gen). In one compound, she invests the imagined shape of the underlying 
determining cause with traits she has seen with her own eyes—something 
or someone “crooked.” The human being then is just a “receptacle” within 
which genes to do their appointed job (Finkler 2000: 20). The shape of this 
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idea is not to be confused with the notion of risk in genetic counseling. 
“Risk” is a purely statistical concept, whereas a wrong or defective gene 
is imagined analogous to the very condition of the person it is supposed to 
have made.5

“THE GENE” AS LATENT MENACE

Finally, striking are the passages in the narratives of Petra, the woman 
working in the bakery, when she comes up with images of “genes” that 
belong to another realm: the realm of chance when “genes” act unpredict-
ably. In the following quote, Petra reifi es the gene in the image of Pandora’s 
box, an image embodying a latent threat. When she is asked if she would 
do the same as those American women she had read and talked about who 
had their breasts removed after a “positive” predictive test result for breast 
cancer, she says,

No…but I would regularly go to the doctor. Because the gene, the gene 
might not necessarily break out in me. It can be like a capsule, you 
know, just like AIDS. That you have AIDS, but it is not yet real. It is 
like a sealed box. I had my kidney stones over years and the doctor 
said, “If they do not move, then you might get old with your kidney 
stones. But mind you, if one starts to move!” That’s it. Sometimes I 
imagine genes like a capsule. If, for example, they fi nd out that you 
have this and that gene. Is it 100 percent sure that this will happen? 
Has it opened already, the gene? In all likelihood it is like a capsule. 
And because of some infl uence…I do not know what, the thing breaks 
open, and only then, it comes.

The image of a sealed capsule that might or might not “open” strik-
ingly reifi es a very new meaning of the word. Our interviewee speaks of 
a menacing interior latency which threatens a catastrophic outbreak. It is 
probably no accident that this image came up in Petra’s narrative since she 
had undergone prenatal genetic counseling. There, she learned about hid-
den mutations, risk distributions, and their portents for her coming child. 
As the other interviews show, the concept of genetic susceptibility which 
is so strikingly pictured in the “capsule” has not gained wide currency in 
Heudorf. It clashes with their register of imagined genes. The strong, defi ni-
tive, and determining chain of somatic endowment that links them to the 
past, to their kin and their belief in mechanical causation, leaves little room 
for chance or multifactorial interrelated probabilities. The concept of a 
“latency”—as concretized in the “capsule”—that is physically present and 
at the same time incorporates a “maybe” that might or might not show in 
the future, will be the basic characteristic of the gene in genetic counseling. 
But it still seems to be alien to the Heudorf mental and physical cosmos.
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The characteristics of the “gene” in the Heudorf narratives should be kept 
in mind when we now look at the information about “genes” that a genetic 
counselor imparts to a client. In Heudorf, the word refers to something 
eminently factual, personal, sensual, and somatic, and also to an invisible 
powerful determining agent, a something that can be wrong or broken. In 
any case, the referent of the term seems plausible to the speaker because it 
points to his or her somatic endowment. In light of the genetic counseling 
sessions, we will see how the proverbial “I and my genes” is the precondi-
tion for the client’s seeing rhyme and reason in the geneticist’s instruction 
about “your genetic risks.” It is by analogy with the fl esh that the term gene 
gives bodily substance to highly abstract notions such as “risk” and “prob-
ability.” In this way, the social symbolic function of parlance about “genes” 
becomes visible: We will see how the counselor’s references to “genes” lit-
erally implant population statistics, probabilistic reasoning, and the need 
for self-management in the corporeal makeup of the person addressed as a 
gene carrier.

GENETIC COUNSELING AS A CALL 
FOR SELF-MANAGEMENT

Genetic counseling is a professional service that aims to activate people into 
becoming responsible consumers of genetic tests, statistical predictions, and 
so-called preventive measures. As we will see, the genetic counselors’ “pop 
gene,” from which they derive risk predictions, differs fundamentally from 
the embodied, carnal narratives in Heudorf. Genetic counselors speculate 
about the possibility that a client—or a client’s offspring—will contract 
certain diseases in the future. All they can specify is what might happen 
and place the “might” into a statistical frame. Based on the family history 
and, if available, genetic test results, geneticists support this fortune telling 
with probability fi gures calculated on the basis of statistical tables and for-
mulas. In prenatal genetic counseling, the geneticist assigns every client a 
so-called basic risk of 5 percent that something is wrong with the child and 
makes sure that she becomes aware of everything that could happen. Then 
the counselor ascribes to the pregnant woman her “personal risk” (e.g., 
1:435 or 1:100) to expect a child with Down’s syndrome.6 In genetic coun-
seling around cancer, the geneticist assigns the client a “genetic risk” for 
breast or colon cancer. As the counselors’ information suggests, all these 
calculations and predictions are based on “genes,” that is, the stuff—as the 
interviews in Heudorf have shown—which is considered to make and have 
made the embodied person, the being-as-it-is. Thus, the calculated prob-
abilities seem to identify a threat already lurking inside the body.

Our analysis of the social symbolic function of professional education 
on genes and genetic risks is based on eighteen genetic counseling sessions 
which the geneticist in our team has observed and tape-recorded in three 
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different genetic counseling centers in Germany. In a previous study, she 
examined the paradoxes of “taught self-determination” (Samerski 2003). 
For that, she listened to thirty genetic counseling sessions and chose thir-
teen of them for detailed analysis. For our project on the pop gene, we 
transcribed fourteen of the remaining recordings, and observed and tape-
recorded four more counseling sessions at a cancer genetics clinic.

For two reasons we chose this ritual as an instance for the study of the 
pop gene. First, geneticists talk to laypeople. They have to spell out their 
knowledge so that ordinary people can follow them. To do so, the expert 
has to fi nd everyday words for concepts like chromosomal aberrations, 
DNA mutation, and probability model. Second, the aim of the lesson is not 
only to enlighten the clients but also to prepare them for a decision they 
are urged to make. Today, the explicit goal of such counseling is the client’s 
choice on the basis of genetic and statistical constructs. It converted from 
hereditary prognostications and eugenic prevention into a service industry 
selling information, knowledge, and reassurance as necessary raw materi-
als for informed decision about test options. Thus, facing the counselors’ 
explanations, clients rightly expect them to say something concrete and 
tangible about them. They inevitably ask themselves: What does all this say 
about me? What does all this mean to me? Therefore, genetic counseling 
is a privileged instance to investigate how the pop gene reinterprets self-
understanding and deliberation.

In fi ve of the eighteen counseling sessions analyzed for our project, a 
geneticist—here a woman—informed her clients about the genetic basis 
and statistical distribution of a certain type of cancer. Those seeking coun-
seling had lost sisters, a father, or an aunt to colon or breast cancer and 
feared they might share the same fate. After the counseling session, cli-
ents had not learned anything about themselves or their future well-being, 
nor were they more familiar with scientifi c thinking. But they had learned 
something else: They had been taught that genes matter, and that these 
genes can pose a serious threat to their health and to their future. And this 
belief in the existence and power of genes paves the way for a fundamental 
transformation of the client’s self-understanding. Thinking of herself as 
a gene carrier, she is prepared to take statistical calculations and prob-
ability curves as meaningful statements about herself and her family. Since 
the counseling ritual and the expert’s colloquial formulations cause her to 
believe that the information is about her, the one who is sitting there, she is 
ready to confuse the attribution of a risk profi le with a doctor’s diagnosis. 
Thus, professional enlightenment about genes and genetic risks teaches cli-
ents to see themselves from the point of view of an insurance broker or of a 
health economist. It demands from them to manage themselves as abstract 
risk profi les.
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CORRELATION AS CAUSE

The following sequences taken from a session on breast cancer demonstrate 
how statistical speculations gel into a diagnosis, a personal threat which 
then hangs over the client’s present-day life like a Damoclean sword. The 
geneticist explained to the worried woman that there were so-called high-
risk families that carry a genetic program for breast cancer. A test could 
clarify whether she had also inherited this program. A “minimal change”7 
in DNA is supposedly responsible for this cruel fate, explained the coun-
selor. In this logic, suffering and death are reduced to the ultimate event in 
an invisible chain of defects and malfunctions. The client, in her mid-for-
ties, seemed to be healthy, yet the catastrophe could have already begun in 
her body. Her body might not be functioning well on the molecular level, 
as the counselor informed her:

Counselor: And there is this so-called protein molecule whose function 
has changed or is defective compared to its normal function in 
the body. And this is what ultimately leads this carrier toward 
cancer.

A few sentences later, however, the counselor conceded that this bio-
chemical change was not the cause of breast cancer. She states clearly that 
even with a positive test result, it would still be a matter of speculation 
whether the woman facing her would contract breast cancer:

Counselor: So if a change in BRCA 1 or 2 is carried…
Client: Yes…
Counselor:…a woman carrying this change has, statistically seen—which 

says nothing at all about individuals—a lifelong risk of about 
80–85 percent of getting breast cancer.

Leaving aside the question of the accuracy of those numbers,8 they mean 
that one fi fth of those diagnosed as BRCA gene carriers do not get breast 
cancer. And no one can explain why some get it and others do not. Thus 
the mutation does not have any causal relation to the disease, but is merely 
a trait that places a person in a risk group that contracts breast cancer more 
often than average. The genetic defect is a shorthand for a probabilistic 
relationship between genotype and phenotype.9 Nevertheless, as the coun-
selor clarifi ed in her next sentence, she perceived the number as alarming 
and felt the need to warn her client:

Counselor: Now these are very high numbers…
Client: Hmm.
Counselor:…which means you need to be careful. And that’s why we rec-

ommend [short pause] frequent screening for early detection.
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A statistical calculation has become a bodily menace. One’s own body 
has been turned into the major threat to one’s own health. By conjuring up 
an alarming threat on the grounds of risk fi gures, the counselor asks her 
client to go out of her mind and body. She is supposed to swing back and 
forth on a statistically constructed temporal axis that means to leave the 
present and place herself in a probabilistically precalculated future. In one 
of these future possibilities, she has breast cancer. Carrying the knowledge 
of what might—perhaps—happen, she is to return to the present and make 
it her perspective for thinking, feeling, and acting today. She is then to do 
everything in her power to make sure this possible event, that is, breast can-
cer, does not occur—an event that no one can really determine will occur 
or not. She must act, today, to ward off phantoms of the future.

The woman who had appeared at this counseling session has not yet 
received any genetic test results. But because she comes from a family in 
which breast cancer has occurred at an early age and on both sides, she is 
considered to be a so-called high-risk person—just to be on the safe side, 
the counselor emphasizes, since they don’t want to lull her into a false sense 
of security. A genetic test would confi rm this status, or yield no results and 
thus do nothing to change this risk classifi cation, or reduce her statistical 
risk of getting breast cancer. A negative genetic test would give her a differ-
ent classifi cation, dropping her risk down to the average:

Counselor:…which basically could then put your risk of getting breast can-
cer, from a statistical perspective, down to the average risk.

She might still get breast cancer, even without the BRCA gene. But now 
if she becomes ill, without the feared gene, her breast cancer would be clas-
sifi ed differently: it would be considered “nonhereditary.” The counselor 
explains to her client, “Say your cousin tested positive and you didn’t, and 
you still get breast cancer, they’d then say it wasn’t hereditary.”

GENES AS STOREHOUSES FOR POSSIBILITIES

“Genes,” however, open up more than one frightening possibility. They 
broaden the spectrum of fearsome potentialities, the horizon of things that 
might happen. With the amount of sequence information on the human 
genome growing, statisticians use the fl ood of data to calculate correlations 
between DNA and clinical symptoms. These probabilities express nothing 
but abstract frequencies. In the consulting room, however, these frequen-
cies are pinned on clients as “genetic risks.” In a session where the client is 
worried because several of her relatives were suffering of colon cancer, the 
counselor links the potential genetic defect to a host of other future pos-
sibilities no less alarming than the fi rst.
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Counselor: And then there are other types of cancer found in these fami-
lies. And they can include, uh…an increased occurrence of stom-
ach cancer. [Client rolls her eyes.]… Um, [pause] then um, [short 
pause] there is ovarian cancer [client leans forward, her eyes wide 
with concern] that can occur more frequently, that is, it is not 
rare, so it is very important for you to undergo gynecological 
screening.… No? Then um, there is also a more frequent occur-
rence of cancer in the efferent urinary tract [client furrows her 
forehead and raises her eyebrows].

The “gene” here is a kind of storehouse of different possibilities that 
might occur in the future and with which the woman must reckon. The 
counselor recommends preventive measures for each of these possibilities. 
The woman who originally was afraid of getting colon cancer must now 
undergo ultrasound tests and cytological investigations every year to make 
sure that she does not also have cervical cancer, stomach cancer, or ure-
thral cancer.

THE PERSON AS A MANAGEABLE CONSTRUCT

The genetic counselors’ information on gene mutations and cancer risks did 
not add an iota to her client’s knowledge about herself and her future. With 
or without gene testing, nobody can know if the woman sitting at the coun-
selor’s table will get cancer or not. The genetic counselor could only specu-
late on what might happen; her statements were interlaced with expressions 
such as “if …then,” “it could,” “it would,” or a general “there are.” In con-
trast to Heudorf, where the people’s narratives express the perceptual mode 
of something factual and indisputable, the genetic counselor mainly speaks 
in the hypothetical subjunctive, the modus potentialis. Thereby, he creates 
a new kind of anxiety, namely, risk anxiety: “It is exactly these uncertain-
ties that enable marketeers to exploit fears: fears of birth defects, ‘problem’ 
pregnancy and disease. Speculation almost unnoticeably shades into pre-
diction, as genetic screening becomes a ‘probability statement about future 
risk’” (van Dijck 1998: 98). But the power and symbolic effi cacy of genetic 
fortune telling can only be understood when both sides of the pop gene, the 
fi ctitious and the embodied, are taken into consideration. It is the unreality, 
the speculative nature of the expert’s gene talk on the one hand, and the 
concrete, bodily meaning of genes in everyday parlance on the other hand, 
that make genetic predictions so powerful.

The geneticist’s expertise is based on the statistical homogenization 
of individuals and the probabilistic characteristics of fi ctive cohorts. The 
fact that she addresses her client personally in colloquial language merely 
obscures the gulf between the person before her and the data record from 
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which her statements derive. Thus, the counselor’s colloquial explana-
tions of highly abstract, statistical relations lead to an entirely new form of 
inconsistency in conversations. Listening to a geneticist across the table, the 
client feels addressed while hearing about a potential gene defects and “her 
individual risk.” The referent of these technical terms and the addressee of 
the information, however, are incompatible. A “risk” and a “gene for” refer 
to the frequency of occurrences in statistical populations and never to the 
“I” or “you” in a colloquial statement. By merging personal reference and 
statistics, the client is asked to see herself as a construct whose being-as-it-is 
is a patchwork of characteristics from statistical classes. But this far-reach-
ing remodeling of the person as a calculable “gene carrier” is not an avoid-
able side effect of the counseling session, but its implicit goal. Only when 
the client sees herself as a gene carrier and risk profi le does she adapt herself 
and become physically compatible with the logic of cost-benefi t analyses 
and economically oriented decision making. The goal of genetic counsel-
ing is to teach the client a new form of responsibility, that is, managerial 
decision making in the shadow of risk. This requires replacing the unique 
and personal “I” and “you” with statistical constructs, with risk profi les. 
By convincing clients that the—probable—fates precalculated and assigned 
to them by experts are already preprogrammed in their bodies, namely, in 
their genes, counselors are asking them to turn themselves into the very 
resource required for risk-guided management of populations.

CONCLUSION

Elizabeth Shea (2001) has drawn attention to the fact that in contemporary 
cultural usage, “genes” are often used like traditional commonsense nouns 
in which they take on the same status as pots and pans, tables or chairs. 
She traces the usage of the term in the history of biology, where for almost 
a century “gene” had the status of a conceptual tool, a word naming not a 
miniscule material entity but the hypothetical cause behind a visible effect, 
a trait, a feature which was attributed to this black-boxed underlying cause. 
This particular status of the term has given it a unique metonymic power 
so that simultaneously in the course of its history it could refer to some 
invisible material referent, some unit of heredity, or the developmental pro-
cesses derived from the supposed referent’s power to do or make something. 
“Even at their most literal genes are already caught in a helix of materiality 
and abstraction,” she writes, and she explains the persuasiveness of genes 
in contemporary culture in this characteristic to accommodate a unique 
“material-abstract ambiguity” (Shea 2001: 508, 509). Shea posits that this 
has changed in the last decades:

The metonymic function that has enabled the gene, throughout the 
twentieth century, to fi gure a sense of reality has become camoufl aged 
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as the material realities of genes have been established by molecular 
genetics, endorsed by the human genome project, and celebrated in the 
popular press. (2001: 516)

But, as cutting-edge research in genetics has shown, the material reality 
of “genes” cannot be established (Beurton et al. 2000). In molecular biol-
ogy, the hypothesis of “genes” as distinct determining building blocks of 
all life is an outdated paradigm; however, the willingness of the layperson 
to believe in a deterministic “gene for” has grown in inverse proportion to 
the demise of this concept in science. The rhetorical fi gure of the “gene” 
today performs a social function that goes beyond the mind-shaping power 
of a popular cultural icon. Outside of the boundaries of laboratory science 
and data processing, the word “gene” has attained an extraordinary prop-
erty: In one breath, it refers to what is most concrete, personal, and inti-
mate—the soma of the speaker or the addressed—while at the same time 
referring to statistical probabilities and risk profi les. In ordinary language, 
the “gene” encapsulates the potency to perform an alchemical transforma-
tion: The term merges soma with statistics. Inevitably—if this is noticed or 
not—gene talk transmutes the speaker’s or listener’s very fl esh and blood 
into a something made out of “genes,” and thus makes the embodied person 
equivalent to a “case” to which the logic of large numbers, statistical prob-
abilities, and chance adheres.

By putting under scrutiny the key word, the lemma gene, and doing so 
in the domain of laypeople’s understanding and at the moment of its cross-
ing over from scientifi c discourse into everyday speech, we analyzed the 
latent functions of “gene” as a neologism. The gulf between heterogeneous 
modes of reasoning and disparate logics that the term bridges and coalesces 
became glaringly apparent: Cause and correlation, sensual awareness and 
probability calculations, the somatic “I” and risk profi les tend to be con-
founded. Other researchers observed the extreme but logical consequence 
of this implantation of a latent threat into one’s own fl esh. In interviews 
with women whose physicians have attributed an increased risk of cancer 
to them, one of the women would prefer to have everything cut out of her 
body that she does not really need in order to live, “because the tiniest bit 
can go wrong, and if that’s not there, well, you can’t have a problem with 
it” (Kavanagh & Broom 1998). Her sentence is an epitome for the power 
of the deictic somatic reference of a term that bespeaks the somatic “I” and 
“you” in the logic of their des-incarnation.

NOTES

 1. Since her fi rst exegesis of these early eighteenth-century medical protocols, 
Duden has again and again adopted the perspective of disciplined estrange-
ment: looking at the present from the point of view of former sensual percep-
tions and vice versa; see also Duden (2002).
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 2. This statement of course is an oversimplifi cation, yet we have often been aston-
ished about the belief in the existence of “genes” among colleagues, which fos-
ters an epistemic conundrum: how to take distance from the certainties that 
one perceives as embodied. In the course of our research, we found helpful the 
ethnographic work of Kaja Finkler (2000) and Jeannette Edwards (2000).

 3. Bourdieu (1999) elaborates on his method in conducting interviews in a way 
that helps the interviewee bring forth ideas that had not previously emerged 
in the light of consciousness, and Jean-Claude Kaufmann has systematized 
this approach in Kaufmann (2004).

 4. Hain has collected and analyzed the character of colloquial, proverbial lan-
guage in a village 100 km north of Frankfurt am Main. Her work today is 
particularly illuminating because she recorded the talk of people in daily life 
before the great transformation of ways of talking under the infl uence of pop-
ularized sociological terminology occurred. Hain concluded that colloquial 
speech frames individual experience in a general relationship, and because 
it shapes this experience as generally valid, it invests what is being said with 
authority.

 5. Mette Nordahl Svendsen (2004: 4ff.) describes this transformation of quan-
titative probabilities into supposed bodily substances; see the second part of 
our investigation, below.

 6. On the meaning and function of “risk” in prenatal genetic counseling, see 
Samerski (2002).

 7. All quotations are taken verbally from our transcripts.
 8. For a critique of those numbers as too high because of a biased study design, 

see Begg (2002).
 9. This 85 percent risk refers to a life expectancy of seventy-fi ve years, and 

nobody knows whether the client will live to this age or will die at sixty-eight 
of a heart attack. However, statistical fi gures not only cannot be interpreted 
outside their original context; they also per se can say nothing about a con-
crete person—the counselor concedes this quite explicitly.
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11 Genetics and its publics
Crafting genetic literacy and identity 
in the early twenty-fi rst century

Karen-Sue Taussig

In April 2003 Francis Collins, director of the U.S. National Human 
Genome Research Institute, and his colleagues published a feature article 
in the journal Nature in which they articulated three major themes for the 
future of genomics—genomics to biology, genomics to health, and genom-
ics to society (Collins et al. 2003). In conceptualizing the relationships 
among these themes, they describe—and provide a graphic image of—a 
three-story house. The caption under their image of this genomic abode—a 
three-story Frank Lloyd Wright-style house—states that “the future of 
genomics rests on the foundation of the Human Genome Project.” Sitting 
fi rst upon this foundation on the ground fl oor is their theme of “genomics 
to biology.” They designate the second fl oor as “genomics to health,” while 
the third fl oor, supported by all this science and medicine, they allot to the 
theme of genomics to society.1

This surely is an interesting image about which much could be said, and 
the anthropological literature has long pointed to houses as metaphors for 
social collectivities, particularly that modern form we know as the nation-
state. But why do Francis Collins and his colleagues see these themes, 
organized as a house, as central to their vision of the future of genomics? 
However useful their image, their goal is to emphasize the Human Genome 
Project’s new focus on translational research; that is, the translation of 
genomic knowledge into genomic interventions into human health that will 
benefi t society by improving the health of individuals and of populations.

Collins et al. (2003) describe what they call “six cross-cutting elements” 
that they illustrate as pillars running through all the fl oors of their house. 
They designate these elements as resources; technology development; com-
putational biology; training; ethical, legal, and social implications (ELSI); 
and education. I am particularly interested in what Collins and his col-
leagues describe as “resources,” including the development of databases of 
“cohort populations for studies designed to identify genetic contributions 
to health … including a ‘healthy’ cohort,” and in their focus on what they 
describe as “education”—for them, in part, a population educated to know 
how to appropriately consume genetic knowledge and technologies.
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Genome scientists have persistently promised that although there would 
be a “therapeutic lag,” the funding of the Human Genome Project (HGP)—
in the United States with $3 billion—would pay off in dramatic interven-
tions into human health. They have promised that, however distant, the 
knowledge the project would produce would teach us fundamental things 
about biology that would translate into development of signifi cant treat-
ments for the widespread common conditions compromising human health. 
While the project itself has beat every deadline in terms of the production 
of knowledge, that knowledge has not yet led to the kinds of health inter-
ventions the project’s promoters have always promised. One geneticist, for 
example, has quipped, “With regard to understanding the A’s, T’s, G’s, and 
C’s of genomic sequence, by and large, we are functional illiterates” (cited 
in Fox Keller 2000: 6). The idea of translational research has been so cen-
tral to the project that the fact that these translations have not yet occurred 
is of increasing concern to geneticists. As one put it to me over a year ago, 
“[P]eople are starting to ask, ‘What have you done for us lately?’”

For the past few years, I have been tracking the effort to develop genomic 
medicine in relation to the material demands of contemporary genetic 
knowledge production. I am interested in the ways contemporary desires 
for medical interventions into human life and health and for the material 
means of contemporary research in the life sciences—DNA, family his-
tories, and medical records—now converge to bring new biosocial forms 
into being. As Eugene Chan, the founder and chairman of U.S. Genomics, 
put it in a 2002 article in the business section of the New York Times, 
“To truly understand genomics, you are going to need access to millions 
of genomes” (Riordan, 2002). It is, of course, exactly this realization that 
provides the theoretical underpinnings for the development of the Icelan-
dic company DeCode Genetics, which has turned virtually every Icelandic 
citizen into a research subject (Fortun 2001; Rose 2001; Sigurdsson 2001; 
Specter 1999).

My research aims to understand this ‘naturalcultural’ production 
through investigating whether and how the practices emerging with new 
genetic knowledge engender new kinds of selves, persons, and citizens.2 
In my research I am arguing that we are in the midst of a profound world-
view shift regarding genetic causality and responsibility for human health, 
engendering new biopolitical regimes and related social and embodied prac-
tices. I argue that the contemporary biopolitics being forged by desires for 
genomic medicine confi gures persons as biosocial citizens whose bare life is 
essential for the production of knowledge and control of the health of indi-
viduals and populations and whose ethical life is being crafted as demand-
ing participation in the knowledge production process.3 A number of social 
theorists of highly diverse theoretical orientations suggest that we are in a 
moment of major historical transformation in which developments in the 
life sciences play a signifi cant role (e.g., Agamben 1995/1998; Fukuyama 
2002; Habermas 2001; Rose, this volume). Here I offer a series of examples 
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that illustrate these social processes in action. I do so in order to illustrate 
their diversity as well as to highlight the roles played by ordinary people in 
the production of scientifi c knowledge and its corresponding social forms. 
All of these examples come from the United States; they refl ect and serve to 
produce and reproduce distinctive aspects of U.S. culture.

In those countries where genomics is culturally relevant and socially 
available, new genetic knowledge makes claims on transforming concep-
tualizations of health and illness, on how people imagine their relation-
ships to each other, on human variation, and even on understandings of 
what it is to be human. Effecting the translation of genomic knowledge 
to genomic medicine would seem essential to achieving the “genomic era” 
genome scientists have promised. Efforts are now underway to develop an 
approach to medicine in which genes are seen to play a role in every aspect 
of human biology, including many widespread conditions such as heart 
disease, asthma, and cancer. In talking about this new knowledge and its 
potential application in molecular medicine, geneticists, physicians, and 
others make claims on its transformative powers, insisting that it will trans-
form society as we have previously known it by, for example, likening its 
emergence to harnessing electricity. This is also a highly capitalized area of 
the contemporary market. Both large multinational pharmaceutical com-
panies and individuals have invested enormous amounts of fi nance capital 
into a complex, multilayered, biotechnology industry that does everything 
from harvest and store DNA to carry out research focused on developing 
marketable knowledge or products. But the kind of transformations these 
various cultural and capital investments depend upon cannot just happen. 
New ways of thinking about the world do not simply seep into the collec-
tive unconscious. Nor do new social and embodied practices emerge from 
nowhere. These transformations can only be effected, fi rst, if they have 
some basis in material reality and, second, if they are taught, learned, and 
experienced.

MINING DNA

If it is going to take millions of genomes to “truly understand genomics” 
and if we need a population educated in genetics so that they will prop-
erly participate in understanding and consuming genomic knowledge, what 
social processes are at work in attempting to make this “genomic era” a 
reality? Today a wide array of social activities are underway that aim to 
develop the kind of molecular medicine so clearly desired by some scien-
tists, physicians, the biotechnology industry, and those living with com-
promising health conditions. The work aimed at making this genomic era 
a reality does involve millions of genomes, and, thus, it focuses, in part, on 
mining and contextualizing DNA and on educating people so that they will 
participate in genetic research. In other words, this work is about resources 

RT57982_C011.indd   193RT57982_C011.indd   193 4/18/2007   3:42:35 PM4/18/2007   3:42:35 PM



194 Karen-Sue Taussig

and education, major pillars supporting the genomic abode imagined by 
Francis Collins and his colleagues.

Gaining access to DNA for research purposes in a society such as the 
United States is a daunting proposition. The United States has a well-docu-
mented history of medical and scientifi c abuses; it also is organized around 
a legal system and ideological regimes based on individualism, individual 
rights, and privacy; it has no national health care system; and it has a 
maze of Internal Review Board (IRB) and informed consent processes that 
are widely recognized as unwieldy and inadequate. When it comes to the 
rare, obviously genetic conditions, gaining access to the material means of 
knowledge production is a relatively simple matter. Desperate families with 
sick children are far more concerned to enroll clinicians and researchers in 
their search for treatment than they are about just about anything else. As 
genetic activists Sharon and Patrick Terry pointed out to me, putting an 
informed consent form in front of a family with a genetic condition is “like 
throwing them a rope. Of course they’re going to grab on.” Recruiting the 
large number of participants required for research on the more widespread 
common conditions now viewed as having a genetic component is much 
more complicated. When it comes to research on common conditions, peo-
ple appear far less willing to participate.

Contemporary efforts to gain access to DNA are quite diverse. Some 
stem from the desires of individuals and families bearing compromising 
genetic conditions to further research agendas that may lead to valuable 
treatments. Others originate with powerful medical institutions seeking to 
enroll a wide array of individuals in medical/scientifi c research. The vari-
ous efforts I have observed each frame and inform genetic knowledge and 
practice in different ways. They also each construct complex and contested 
identities that variously enable or constrain the agency and voice of those 
people they seek to engage in genetic knowledge and practice. Exploring 
the range of ways researchers and others are attempting to develop the 
material basis of molecular medicine throws into relief the relationships 
among science, the state, patients, and others in the production of genetic 
literacy and identity in the twenty-fi rst century.

FAMILIES

Along with geneticists, perhaps those who have the greatest concern to 
develop molecular medicine are those people organized as what are referred 
to as “patients’ groups.” These are the desperate families with sick children 
who testify before Congress and often serve as the legitimating fi gures for 
genetic knowledge production. Although their story is not typical, Sharon 
and Pat Terry’s work as genetic activists offers a model of crafting genetic 
social relations. In 2000, Sharon Terry was a coauthor on two back-to-
back articles in Nature Genetics, announcing the discovery of the gene 
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for pseudoxanthoma elasticum (PXE) (Bergen et al. 2000; Le Saux et al. 
2000), and Pat Terry joined Randy Scott—the founder and former CEO of 
Incyte, a major biotechnology company—and three others in securing $70 
million in venture capital to establish Genomic Health, a new biotechnol-
ogy fi rm.

Their story begins, however, several years earlier. Patrick Terry, a tech-
nical high school graduate with two years of study at a community college, 
was managing a construction company, and Sharon Terry, who has a mas-
ter’s degree in religious studies, was home-schooling their son and daughter 
when the children were diagnosed with PXE in 1994. Following their chil-
dren’s diagnosis, the Terrys beat a path to the University of Massachusetts 
medical school library, more than sixty kilometers from their home. There 
they copied over 400 articles on PXE and began educating themselves on 
the state of knowledge about the condition. Realizing how little was known 
about the condition, the Terrys resolved to facilitate research for the benefi t 
of their children. They learned about a physician researching the condition 
and contacted him. Describing that encounter, Sharon Terry explains that 
the physician told them,

“PXE’s a rat-hole. Nobody cares. No one will ever care about this dis-
ease. I gave my life to it. You only have me.” And we kept saying, 
“Well, we think we could interest other people if we could get enough 
people’s blood samples.”… You know, that sort of thing? And he kept 
saying, “No, you can’t.”… But…that same night he introduced us to a 
researcher [at Harvard]… a fellow who was working on PXE, looking 
for the gene.… So we said to the fellow, “We’ll wash test tubes for you, 
just to accelerate your research. What do you want done?” This same 
group had taken our blood and tissue…the day after my kids were 
diagnosed without an informed consent from us. We didn’t…know 
at the time that you’re supposed to have one. We were…grateful that 
somebody wanted our blood.

The Terrys began volunteering in the laboratory of this Harvard 
researcher, frequently working through the middle of the night. At the 
same time, committed to enrolling additional researchers in order to speed 
up results and develop a treatment, the Terrys founded PXE International. 
One role of the organization was to bank patients’ tissue, develop pedi-
grees, and maintain an international registry of affected individuals and 
families. These materials are just what geneticists seek in their effort to 
further develop genetic knowledge. A comprehensive tissue bank linked to 
medical records, family pedigrees, and so on provides a unique picture of 
what a specifi c condition actually looks like, thus facilitating researchers’ 
ability to understand the complex pathways from gene to expression. The 
Terrys frame their mission this way:
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What is it that researchers need to do their job? Blood, tissue, pedi-
grees, family studies. And how do we solve this problem?… We hold 
the key and the gold. We hold 900 blood samples, 200 pedigrees, and 
1,400 affected individuals and they have to come to us for them. And 
we know that that is real power.

Thus, by maintaining control over the material means of scientifi c 
knowledge production, the Terrys and their organization are participating 
in and shaping the basic research process itself. At the same time, they are 
also shaping the researchers’ understandings of what it means to live with 
this condition.

The Terrys’ efforts led to rapid development of contemporary scientifi c 
capital—the development of new knowledge involving the discovery and 
naming of a new gene. At the same time, they protected the concerns of 
patients about privacy and control. In this case, people were willing to 
participate in research not only because they had a rare genetic condition 
(which they had always had) but also because they trusted the Terrys to 
maintain control over their materials, to protect their privacy, and to push 
for the interests of people with PXE.

In June 2000, the same week that President Bill Clinton, Francis Col-
lins, and Craig Venter announced the completion of the rough draft of 
the human genome, PXE International held a celebratory dinner dance at 
Boston’s Park Plaza Hotel, commemorating the recent discovery of their 
gene (Bergen et al. 2000; Kolata 2000; Le Saux et al. 2000; Ringpfeil et 
al. 2000). One speaker at the conference described PXE International as a 
model for other lay advocacy groups. In particular, she noted PXE Inter-
national’s role in engaging basic researchers and helping maintain research 
momentum at the same time they protected the interests and anonymity of 
those affected by PXE.

While the Terrys’ story is unusual (and not unproblematic for the 
researchers with whom they work), the model they developed is becom-
ing exemplary for other groups as they, in turn, also seek to play a role in 
controlling genetic research. In 2002 Pat Terry spoke at a conference of 
First Nations (indigenous) peoples in Vancouver, British Columbia, where 
he described the “PXE model,” so that they, too, can adopt a proactive 
model of regulating scientists’ access to the material products—blood, tis-
sue, pedigrees, family studies, and gene patents—necessary for conducting 
their research. Here we see a dramatic example of a particular model of 
patient participation in the production of scientifi c knowledge born out of a 
deep desire to facilitate knowledge production on a rare genetic condition. 
This model highlights ordinary people not just as containers of DNA but 
also as producers and managers of genetic knowledge as well as potential 
consumers of the products that knowledge may lead to.

Like genome scientists, the Terrys are seeking a solution to a genetic con-
dition at the molecular level. At the same time, they recognize that in order 
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to understand what is going on at the molecular level, genetic material 
must be contextualized. Their personal abilities to grasp the science and 
to recruit and contextualize genetic material has allowed them to collabo-
rate with researchers in pursuing their mutual desires—scientifi c knowl-
edge production and a treatment for a genetic condition. And, while this 
is a case of a rare genetic condition, the Terrys see their work as not just 
a model for democratic participation in science but also as a model upon 
which to build the contextualizations necessary for understanding the com-
plex pathways from structure to function. Indeed, the Terrys see themselves 
as mice—model organisms for understanding the complex pathways from 
gene to expression relevant to the more widespread common conditions in 
which geneticists seek to intervene.

TISSUE BANKS AND INSTITUTIONS

But, in order to understand these kinds of conditions, researchers also need 
access to other DNA, DNA that must also be contextualized by medical 
records and family histories. These efforts to materialize molecular medi-
cine relevant to common conditions highlight both the intense desire to 
gain access to human biological materials and the barriers to that access. 
For example, researchers are now discussing their interest in mining stored 
tissues and medical records such as those associated with the Nurses’ 
Health Studies.4

Since the specimens associated with these studies were collected “many 
years before the genetic revolution” (Lehman & Hohmann 2001), the 
forms nurses signed providing “general consent to participate in research” 
(Lehman & Hohmann 2001) do not say anything about genetic research. 
This raised questions about whether it is ethical to pursue such studies on 
these tissue samples. Although the consent forms signed as part of par-
ticipation in these research programs did not include consent for genetic 
research, there now are arguments being made that these samples should 
be made available for molecular research without a reconsent process. The 
argument for this goes along these lines (and I am paraphrasing here): These 
are people who want to participate in research; genetic research wasn’t 
planned when they enrolled in the research project so it isn’t on the consent 
form; if there had been genetic research, it would have been on the consent 
forms, and these participants still would have been willing to sign (Lehman 
2001). Nevertheless, when I asked one physician involved in this effort why, 
if that was the case, they didn’t simply go ahead with the reconsent, she 
admitted, in what seems a fundamental inconsistency that “a statistically 
signifi cant number might opt out” and that could damage the utility of 
these tissue banks.

There are also attempts to mine communities in order to develop collec-
tions of new tissue samples. Vanderbilt University and Meharry Medical 
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College, one of the four historically black medical colleges in the United 
States and one with which Vanderbilt has a joint operating agreement, are 
working to develop their own database of stored genetic material linked to 
medical records and family histories. In order to facilitate molecular research 
at these institutions, their administrators have decided to request a blood 
sample from every individual coming through either institution for any rea-
son. The sample will be attached to their medical record, requested by their 
regular physician, and drawn at a time when patients are already giving 
blood for something else, with a blanket consent for future research.

Recognizing that informed consent for this set of practices might be 
rather complicated, the institution has committed to conducting commu-
nity education on genetics. So here we see the “crosscutting element” of 
“education” in action. Reporting on this work at a conference, Ellen Clay-
ton, a physician and lawyer involved in the project, explained that they 
had conducted focus groups in order “to try to understand some of the 
barriers [they] might experience in undergoing this process.” She stated 
that from the focus groups, they learned that at “best a third of the people 
who come to our institutions might be willing to allow us to collect DNA 
and to allow access to medical records for purposes of research.” The focus 
groups also indicated that, while people very much want what molecu-
lar medicine promises, “there is a deep and fundamental confusion in the 
population about why on earth we need DNA and medical records to do 
medical research.” Clayton went on to explain that

one of the things we found people saying was “If you’ve got my DNA, 
that’s all there is. And so why do you need my medical records? The DNA’s 
gonna tell you everything you need to know.” Well, we know that anony-
mous [DNA] can’t tell you everything you need to know.… [T]his is an 
area [where] we are really going to have to overcome public perception.

Here we see researchers running into their own prior reductivisms: Hav-
ing repeatedly claimed that delineating genetic structure would lead to sig-
nifi cant health interventions, researchers now seem surprised that people 
do not think more information is necessary to achieve such results.

One way the Vanderbilt-Meharry endeavor is attempting to overcome 
these public perceptions is through education. Vanderbilt-Meharry wants 
“this to be an exemplary process” in that they are attempting to “go about 
very seriously seeking consent and doing this in the most ethically appro-
priate manner.” At the conference, Clayton explained that in order to “get 
these messages out [about] what genetic research is about and why, in fact, 
we need to connect DNA with medical records, and why that matters,” 
those working at Vanderbilt-Meharry will turn “not only to the media but 
also to specifi c community events, going . . . not only to churches but also 
to local barbecues and other venues like that in order to talk with the popu-
lation about why one wants to do this.” In this way Vanderbilt-Meharry 
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hopes to educate people so that they will be willing to participate in genetic 
research and also so that they will be more able to give informed consent 
to that participation.

The Vanderbilt-Meharry example makes clear that many people have 
a lot of concerns about participating in genetic research. Nevertheless, in 
her presentation, Clayton suggests that, although the hospitals are aware 
of widespread public concerns about participating in genetic research, they 
believe that community education will facilitate public participation. The 
underlying assumption here is that, if only people know what we know, 
they would be more willing to participate. Implicit in this assumption is 
the idea that concerns about participating are, by defi nition, the product of 
ignorance or confusion.

TARGETED GROUPS

In contrast to the Vanderbilt model—where education is viewed as a 
means to overcome concerns about genetic research—the Genetic Educa-
tion for Native Americans project offers a model of education intended to 
enhance subjects’ ability to articulate such concerns. This project is being 
implemented by Native American Cancer Research, an Indian owned and 
operated nonprofi t organization, funded by the National Human Genome 
Research Institute and the National Institutes of Health. Here, the desire 
to educate people about genetics came about in reaction to requests from 
researchers for body tissue from Native Americans. The project aims to 
“provide culturally competent education about genetic research and genetic 
testing to Native American college and university students” (Burhanssti-
panov et al. 2001). The director of the program explained to me that the 
goal was to provide individuals in their communities with “enough infor-
mation that they can ask smart questions…so they don’t get tricked.”

The concern to provide people with this kind of knowledge is not simply 
born of a generalized distrust of the dominant society or its medical insti-
tutions. Native American Cancer Research has maintained a long-running 
network of breast cancer survivors’ groups. When they began conducting 
intertribal focus groups about genetics, they learned that some members 
of their survivors’ groups were regularly solicited for tissue samples for 
research and that some had been given genetic test results without any 
information or genetic counseling. Beyond the fact that such practices fl y 
in the face of standard ethical practice in genetics today, this group is con-
cerned to attend to the specifi c concerns people in Native American com-
munities might have about participating in genetic research. As the director 
of the project explained, “[F]or some tribes some studies will be acceptable 
that for others will never be acceptable.” When I met the director earlier 
this year, she elaborated on some of the reasons why some Native Ameri-
can communities would be unwilling to participate in genetic research no 
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matter how well they understood its practices and purpose. These included 
concerns about part of the body being preserved in cell lines, about animal 
models, about patenting, and about migration studies. At the same time, 
she stressed that there are reasons why some communities might want to 
participate in research, particularly given serious health problems in many 
of these communities. The purpose of training Native American college 
and university students in both cultural issues and genetics is to facilitate 
“active, not passive informed consent” to participation in genetic research 
in their communities.

Another example of a community concerned about whether and how to 
engage genetics comes from the West Harlem Environmental Action Orga-
nization, or WE ACT—a New York City, Harlem-based activist group ori-
ented around issues of environmental health. Since the early 1980s, there 
has been growing recognition in some quarters in the United States that 
the impact of environmental pollution disproportionately affects minority 
communities, leading to the development of a concept of environmental 
racism. WE ACT works to fi ght the causes of this uneven burden on poor 
minority communities, arguing, for example, that the increased incidence 
of diseases such as asthma in these communities should not be attributed 
to people themselves but to the environment. I was thus curious to learn 
that WE ACT was going to host a conference on “Genetics, the Environ-
ment, and Communities of Color” with funding from NIH/ELSI. When 
I attended the conference in February 2002, I learned that the conference 
came about because the organization’s staff was increasingly encounter-
ing arguments that every medical condition, including widespread common 
conditions like asthma, has a genetic component that may put particular 
individuals at risk for developing the disease. They articulated concerns 
that while they needed to fi ght the social reasons that put members of their 
communities at risk, it was also important that their community not be left 
out of potentially benefi cial health research. They held this conference, in 
part, as a means of educating themselves about genetics so they could eval-
uate the appropriateness of engaging genetic explanations for the embodied 
affl ictions of concern in their communities. Here we fi nd what we might 
call the “damned if you do, damned if you don’t” model of biological citi-
zenship. On the one hand, there is a politics of inclusion; on the other, there 
is the potential of displacing risk from environmental racism onto indi-
vidual susceptibility and, thus, transforming environmental biopolitics into 
genomic biopolitics. Given NIH/ELSI’s concern to gain access to certain 
populations’ DNA, the fact that there is great interest in being able to inter-
vene in widespread common conditions like asthma that have enormous 
commercial potential, and the fact that WE ACT represents a community 
that has a very high incidence of this condition, we have to see NIH/ELSI’s 
interest in funding this “educational” conference as multifaceted.

There also are those who resist participating in these emerging social 
relations altogether. The Indigenous Peoples Council on Biocolonialism 
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offers an interesting example of this stance. In speaking engagements, 
Debra Harry, the council’s director, points out that the questions asked by 
genetic researchers are not organic to indigenous communities and do not 
articulate well with the interests of those communities. The council argues 
in its mission statement that genetic research is a new kind of coloniza-
tion; that indigenous people, their blood, and their body tissue are highly 
desired as the objects of scientifi c curiosity; and that current research pro-
tections fail to recognize group rights and the rights of groups to collec-
tive control over their “collective intellectual and cultural knowledge, and 
genetic resources” (Indigenous Peoples Council on Biocolonialism n.d.). 
The organization conducts its own genetic research, which is research into 
the genetic research project affecting indigenous peoples, and it is engaged 
in a range of educational activities.

Concerns among indigenous peoples about participating in genetic 
research and the links made to histories of colonialism create serious issues 
for researchers who have continually sought access to the DNA of diverse 
groups since the early days of the Human Genome Project. In the early days 
of the Human Genome Project, a group of population geneticists and evolu-
tionary biologists worked to establish what they called the Human Genome 
Diversity Project, or HGDP, through which they sought to create a data-
bank of DNA from “isolated indigenous populations” around the world 
both as a means of enhancing the understanding of human evolution and in 
order to “preserve” human genetic diversity. In her splendid analysis of the 
HGDP, Jenny Reardon (2004) convincingly argues that the project failed 
in the United States because of researchers’ apparent inability to grasp the 
politics of their efforts. More recent efforts to gain access to DNA from 
marginalized groups who may be wary of participating in medical or scien-
tifi c research have been recrafted in terms of health promotion—as in the 
Human Genome Project’s current Haplotype Map Project (U.S. National 
Human Genome Research Institute 2006)—or in terms of enabling people 
to participate in developing ancestral histories, as in the $40 million Geno-
graphic Project, a joint venture of the National Geographic Society, IBM, 
and the foundation supported by the Gateway Computer fortune (Pimentel 
2005). Shortly after the Genographic Project was announced, the Indig-
enous Peoples Council on Biocolonialism called for a boycott of the project 
(Bio-ITWorld 2005), and the New Zealand Herald ran an article titled 
“Maori Alarm at Gene Project.” The paper cites a researcher at Auckland 
University’s Maori research center as stating that “this type of research is 
colonization as usual” (“Maori Alarm” 2005).

Like those at the Indigenous Peoples Council on Biocolonialism, Maori 
articulate concerns that genetic researchers conceptualize questions that 
may not be relevant for indigenous people. Indigenous understandings 
of tribal identity and origins, for example, are not linked in any obvious 
ways to concepts of evolution or genomics (“Maori Alarm” 2005). Simi-
lar concerns have erupted into a multimillion-dollar lawsuit brought by 
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the Havasupai tribe of Arizona against Arizona State University (ASU) 
and genetic researchers there. According to the Havasupai, in 1989 they 
agreed to participate in a genetic study of diabetes, a condition that was of 
pressing concern to members of the tribe. In 2003, they learned that their 
DNA had been used in numerous research projects at ASU and elsewhere, 
including studies of schizophrenia and the peopling of the Americas, stud-
ies to which they believe they neither did provide nor would have provided 
consent (Hendricks 2004; Rubin 2004). One of the consequences of the 
Havasupai case is that numerous native groups have withdrawn consent 
for the use of their DNA and more than a dozen research projects involv-
ing such DNA at ASU have, thus, been shut down. Cases such as these 
illuminate the complicated political and ethical life of bare life in the form 
of DNA.

In concluding, I return to Francis Collins and his colleagues’ vision of the 
genomic era resting fi rmly on the foundation of the Human Genome Proj-
ect. In sketching here some of the diverse social processes aimed at materi-
alizing this genomic era, I have shown that what is going on is much more 
complicated than could be represented by a neat Frank Lloyd Wright–style 
house. For example, we might want to imagine the cross-cutting themes of 
resources and education as twisted together in, say, a helical-type fi gure. 
More importantly, the practices I am investigating demonstrate that far 
from resting on the Human Genome Project, any development of a genomic 
era rests on the messy border crossings and social practices involved in the 
emerging biopolitics of translational genomic research. It is through these 
practices that we see an emerging confi guration of biosocial citizens whose 
bare life is essential for the production of knowledge and control of the 
health of individuals and populations and whose ethical life is being crafted 
as demanding participation in the knowledge production process. It is in 
these newly emerging biosocial assemblages upon which any genomic era 
will be built.

NOTES

 1. Their vision of the future of genomics focuses on the need for the Human 
Genome Project to support biologists’ access to genomic data and raw mate-
rials so biologists can develop new knowledge into not just the structure 
of genetic material but also, especially, its function—genomics to biology. 
Genomics to health is intended to facilitate health professionals’ abilities to 
both participate in genomic research—particularly translational research 
that brings genetic knowledge into medical practice—and use genomic 
knowledge and technologies in intervening in human health. This knowledge 
and its associated practices, Collins and colleagues recognize, raise what they 
describe as “ethical, legal, and social” issues. Thus, the theme “genomics to 
society” focuses on the need to promote “the use of genomics to maximize 
benefi ts and minimize harms.” Among the things they are concerned about 
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here is educating a public that can better understand “the nature and lim-
its of genomic information” and that “grasps” its ethical, legal, and social 
implications.

 2. Donna Haraway (2003) elaborates the idea of “an apparatus of naturalcul-
tural production” to describe the webs of relationships across nature/culture 
and human/nonhuman divides through which subjects are constituted in the 
context of contemporary technoscience.

 3. See Agamben (1998) on the concepts of bare life (zoe) and ethical life (bios). 
In his work Homo Sacer, Agamben points out that the Greeks did not have 
a single word for life but, rather, two: zoe, which referred to bare life and 
bios, which referred to ethical or political life. Agamben argues that with 
modernity, we see the “politicization of bare life” and that this “constitutes 
the decisive event of modernity” (1998: 4).

 4. For history and information on the Nurses’ Health Studies, some of the larg-
est prospective studies of women’s health, see Nurses’ Health Study (n.d.).
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12 Constructing the digital patient
Patient organizations and the 
development of health websites

Nelly Oudshoorn and André Somers

The Internet has become an increasingly important technology in the dis-
semination and use of health information (Rice & Katz 2001: 7). Since the 
mid-1990s, many policymakers and scholars have portrayed the Internet 
as a technology that changes the balance of power in the medical world 
in favor of the patient (Mittman & Cain 2001).1 Patients can easily access 
medical information that for a long time was only available to medical 
professionals. They can meet and interact with doctors and other patients 
online, actively taking part in their diagnosis and treatment by using infor-
mation from health websites (Eysenbach & Diepgen 1999; Ziebland 2004). 
To capture the changing relationships between patients and doctors in the 
“information age health care system” (Eysenbach 2000) and inspired by 
Giddens’s notion of the refl exive consumer (Giddens 1991), sociologists 
have introduced new conceptualizations of patient identities, including the 
refl exive patient, the informed patient, the health care consumer (Eysen-
bach 2000), the online self-helpers (Ferguson 1997) and the net-empow-
ered medical end-user (Ferguson 2002). This scholarship thus shows a 
proliferation of patient identities that challenge the earlier representations 
of patients as passive recipients of health care.

Although discourses on Internet and health celebrate the agency of 
patients, there are as yet rather few empirical studies to support this opti-
mistic view. Recent studies have described the constraints on the emergence 
of the informed patient identity within patient as well as medical practitio-
ner communities (Henwood et al. 2003). As Rice and Katz have suggested, 
the Internet advocates largely underestimate the realities of developing and 
implementing the promises of the Internet to improve and democratize 
health care information and communication (Rice & Katz 2001: 420). The 
realization of the democratic promises of the Internet is constrained by the 
lack of resources for the development and maintenance of digital services 
among many actors in the health care sector. Many health care organiza-
tions simply don’t have enough funding to invest in this new technology 
(Mittman & Cain 2001: 60). A sustained distribution of health care infor-
mation and services on the Internet requires extensive fi nancial resources 
and intensive labor that may be diffi cult to employ for small organizations 
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with limited funding. From this perspective, patient organizations’ attempts 
to develop health websites are an interesting research site to understand 
the constraints and challenges of realizing the democratic potentials of the 
Internet.2 How do these organizations, particularly those not funded by 
larger charities, succeed in designing websites? What are the barriers they 
have to overcome to gain a web presence? And, most importantly, to what 
extent and how do patient organizations’ websites assist in the redefi nition 
of the patient from a passive actor towards one who is an active participant 
in his or her care?

A second, but related, concern of our paper is to understand how patient 
organizations try to develop websites that are attractive and accessible 
for the patients they intend to reach. Or, to put it more precisely, how do 
patient organizations assess the interests, preferences, and digital skills of 
the future user of their websites? As we have described elsewhere, design 
practices of ICT developers are often dominated by the I-methodology: 
designers assume that their own preferences and skills are representative of 
those of the user (Rommes et al. 1999; Oudshoorn, Rommes et al. 2004; 
Oudshoorn, Brouns et al. 2005). The dominant rhetoric on design of ICTs 
has shifted from technology driven towards user-centered design, yet studies 
of design cultures in ICT companies in Europe show that users seem hardly 
to be involved in the design process, especially in the smaller ICT compa-
nies (European Commission-DG XIII-C/E 1998). In this highly competi-
tive sector, any effort to involve users in the design is considered as a risk 
that may slow down the speed of development (European Commission-DG 
XIII-C/E 1998: 22). As nonprofi ts, patient organizations may reveal a dif-
ferent design practice because they are not under time pressure to beat the 
competition. Moreover, patient organizations already have an established 
practice of representing the patients they aim to reach. Many patient orga-
nizations have a long tradition in acting as spokespersons of patients, so we 
may expect that these organizations will rely on representation techniques 
that explicitly involve patients, rather than the I-methodology.

In this paper we analyze the design practices of three Dutch patient orga-
nizations: the Depression Foundation (Depressie Stichting), the Foundation 
Young People and Cancer (Stichting Jongeren en Kanker), and the Repeti-
tive Strain Injury Patient Organization (RSI Patiëntenvereniging). We have 
chosen these organizations because they represent three different types of 
patient organizations. The Depression Foundation is a top-down orga-
nization run by health care professionals. The Foundation Young People 
and Cancer is a grass roots organization initiated and run by patients and 
their relatives. The Repetitive Strain Injury Patient Organization is a grass 
roots organization initiated and run by patients. The selected organiza-
tions participated in the Zon-Mw project “Patienten Organisaties, Actuele 
Informatie en Internet” (Patient Organizations, Timely Information and 
Internet), a Dutch governmental policy project aimed to support patient 
organizations to gain a web presence. Our study is based on an analysis of 
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the project plans the three patient organizations developed in the context 
of the Zon-Mw project in which they described the aims and the content 
of the envisioned digital services. In addition, we have conducted inter-
views with representatives of the three patient organizations who have been 
actively involved in the development of the digital services and the project 
leaders of the Zon-Mw project. We also have made an analysis of the inter-
face and the content of the digital services of the patient organizations to 
evaluate the extent to which they have succeeded in implementing their 
aims in the design of the websites. First, we describe the Dutch health care 
policy concerning patient organizations and Internet. The paper continues 
to analyze the design practices of the three patient organizations, particu-
larly the techniques patient organizations have used to confi gure the user of 
their websites and the patient identities they constructed during the design. 
Finally, we will evaluate the extent to which patient organizations’ websites 
facilitate active forms of patienthood.

DUTCH HEALTH CARE POLICY AND 
THE INFORMED PATIENT

In the 1990s, Dutch policymakers articulated concerns about the quality 
of health care as experienced by patients (Ministerie van Volksgezondheid, 
Welzijn en Sport 1995). In the view of policymakers, developments in the 
Dutch health care system were predominantly determined by technology 
push incentives. They argued that the needs of end-users should become 
more central in making choices and setting priorities in health care (Zorg 
Onderzoek Nederland 1997: 7). Patients should have access to relevant 
information about health products and services in order to enable them 
to make informed choices about the care they think is most adequate for 
them. Dutch health care policies thus aim to contribute to the informed 
patient discourse. One of the organizations active in developing and imple-
menting this policy is Zon-Mw (Health Care Research The Netherlands, 
Medical Sciences), a Dutch policy advisory and research organization 
fi nanced by the Ministry of Health. Since the mid-1990s, this organization 
has developed several projects to improve the quality of information in the 
health care sector. According to the organization, the needs of health care 
consumers should play a decisive role in the choice of which information 
should be developed and the selection of criteria to evaluate the quality of 
health care products and services. Most importantly, Zon-Mw suggested 
that patient organizations should be considered as important groups to 
develop choice-supporting information from the perspective of patients 
(Bos & Bastiaansen 2001: 75). Equally important, the organization empha-
sized that the Internet could provide new opportunities to realize this aim. 
However, according to Dutch policymakers and Zon-Mw, there were rela-
tively few patient organizations in The Netherlands that made optimal use 
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of the Internet, which they mainly ascribed to the lack of human and fi nan-
cial resources and appropriate plans for gaining a web presence (Zon-Mw 
2001a; Raad voor de Volksgezondheid & Zorg 2000).3

In March 2001, the organization therefore initiated the project Patienten 
Organisaties, Actuele Informatie en Internet (Patient Organizations, Timely 
Information and Internet) to support patient organizations to develop digi-
tal health services. Patient organizations were not only expected to repre-
sent and incorporate the perspective of patients, they were also expected to 
play an important role in providing “objective” information to counterbal-
ance the dominance of commercial health information on the Internet (Zon-
Mw 2001a: 3; interview Bastiaansen 2002). The one-year project was run 
by two external professionals, Lisette Bastiaansen and Renske Boersma, 
and consisted of several information and training sessions, including a brief 
Internet training session, information on the editorial and technical mainte-
nance of websites, and advice on how to fi nd sponsors and how to develop 
choice-supporting information from the perspective of the users. Patient 
organizations were taught several methods to use in assessing the needs and 
preferences of the future users of their websites, including a feedback group 
of end-users and testing a prototype of the website among users (Bos & Bas-
tiaansen 2001: 37). In addition, the Zon-Mw project also offered the partic-
ipating patient organizations individual support and technical assistance.

THE DEPRESSION FOUNDATION

The Depression Foundation, founded in 1995, is an organization run by 
a small staff bureau and volunteers, mainly psychologists, social workers, 
and some “experience experts” (Interview Van Geleuken & Smits 2002). 
The organization considers itself as the expert and major representative 
on the subject of depression in The Netherlands. They present the Depres-
sion Foundation as an organization of experts, not of patients (Depressie 
Stichting 2001a: 3). The Depression Foundation runs a phone help-desk 
and disseminates a fl yer “Depression is a disease, not a weakness,” provid-
ing information on depression. In 2001, the organization decided to join 
the Zon-Mw project to develop a digital Information and Advice line. The 
digital Information & Advice Line is the fi rst noncommercial website on 
depression in the Netherlands. By creating a web presence, the Depression 
Foundation aims to improve the existing on- and offl ine information on 
depression. In their view, other sources often don’t meet their standards of 
accessibility, quality, care, and continuity (Depressie Stichting 2001a).

Previous experience and i-methodology

In her seminal article on scripts, Madeleine Akrich described how design-
ers can rely on various methods to assess the interests, competencies, and 
motives of future users. Following Akrich, we have analyzed the design 
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practices of patient organizations by assessing which representation tech-
niques dominated the design of their websites: explicit, formal representa-
tion techniques such as market surveys, consumer tests, and user feedback, 
or implicit, informal techniques such as reliance on expert visions, experi-
ence with other artifacts, and the I-methodology (Akrich 1995: 175).

Which representation techniques were used by the Depression Founda-
tion to design their digital Information & Advice Line? As we described 
above, the Depression Foundation considers itself to be “the expert” in 
providing information on the topic of depression in The Netherlands. This 
image played an important role in the design of the structure and the con-
tent of the website. The design practice of the Depression Foundation can 
best be described as “design from within”: to design the website, the orga-
nization relied predominantly on expertise within the organization and the 
I-methodology. Or, as the director and the staff member who developed the 
website, Ali Van Geleuken and Bianca Smits, described their design strat-
egy: “dive into the deep and see what happens.” Instead of trying to assess 
the needs of the future users by explicit representation techniques, the staff 
members relied heavily on the I-methodology:

In everything we offer on the website, we have tried to think from 
the perspective of the target group. We have done this together, just 
the two of us sitting in front of the computer and giving comments to 
each other.… In this way we developed our own style. (Interview Van 
Geleuken & Smits 2002)

The staff members of the Depression Foundation considered the ICT 
project as “their project”: they wanted to learn from the project before 
they shared their experiences with other people in the organization or had 
to deal with feedback by users to be sure that “it became the project we 
wanted it to be” (Interview Geleuken & Smit 2002). For example, the deci-
sion that a fl at navigation structure4 of the interface of the website would be 
better for people suffering from depression because of their concentration 
problems, and that this should be implemented in the design of the website 
by offering all information on the front page with few clicks to other pages 
(Depressie Stichting 2001b: 1; interview Van Geleuken & Smits 2002), had 
not been tested among depression patients. As we will learn from the design 
practices of the Foundation Young People and Cancer, there are other ways 
in which the structure of the interface can be organised to cater to the needs 
of users with concentration problems.

The design from within strategy was also used to develop the content 
of the website. The staff members used their own professional expertise 
in the area of psychology and psychiatry and the expertise of members 
of the board, all health care professionals, as the main input to decide on 
the content of the website. In addition to relying on their own knowledge 
and expert knowledge within the organization, the staff members relied on 
another implicit representation technique: experience with other artifacts. 
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To develop the content of the website, Van Geleuken and Smits used data 
they had collected on the users of the phone help desk and the informa-
tion leafl et of the Depression Foundation: “Depression Is a Disease, Not 
a Weakness” (Depressie Stichting 2001a: 9). They largely copied the con-
tent and design characteristics of this leafl et (Interview Van Geleuken & 
Smits 2002). Explicit methods that were suggested by the project leaders 
of the Zon-Mw project as relevant design strategies for the development 
of the website, such as formal user tests and feedback groups consisting of 
patients, were not used. The Depression Foundation decided to postpone 
the testing to the use phase: they planned to improve the website in reaction 
to experiences of users.

Summarizing, we can conclude that the design practice of the Depres-
sion Foundation is very similar to the design practices of small ICT fi rms 
we described above: the organization predominantly relied on in-house 
experience and did not consult any future users. To realize the fi nal phase 
of the development of the website, the Depression Foundation hired an 
experienced web designer to build the website. The website of the organi-
zation can thus be considered as a coproduction of the director, the staff 
member, and an IT expert from outside the organization.

Confi guring the user as patient

The design from within strategy resulted in a construction of the identity 
of the future users of the website in which the image of the user confl ated 
with representations of the disorder. Based on their knowledge of depres-
sion, the director and the staff member constructed the user of their web-
site as a patient who suffers from a severe depression: users are considered 
to be “isolated, distrustful, undecided, introvert, fearful, and uncertain” 
(Depressie Stichting 2001a: 2). The form and content of the website of the 
Depression Foundation show that the image of the user as someone who 
suffers from a severe depression played an important role in guiding the 
design, particularly choices concerning the provision of interactive parts.5 
The website of the organization includes general information about the 
Depression Foundation; information about several types of depressions and 
therapies that can be downloaded from the web page; a section called “fre-
quently asked questions”; a section called “personal advice” consisting of a 
form where users can ask for information or help; a test for self-diagnosis; 
and a forum for relatives of people who suffer from depression. Interactive 
facilities for patients, such as a forum, mail groups, or chat rooms, are 
not included. Although the Depression Foundation has considered includ-
ing a chat room moderated by a psychiatrist, the organization decided to 
restrict the interactive parts of the websites to relatives of patients. Con-
tacts between people who suffer from severe depression were considered 
too risky: exchange of experiences and advice by patients was expected to 
have a negative impact because it would lower their spirits (Interview Van 
Geleuken & Smits 2002). The image of the user as a patient who suffers 
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from a severe depression thus resulted in the exclusion of patients’ experi-
ence-based knowledge.

In other parts of the website, this representation of the user was not used 
as a guideline for the design. Although the Depression Foundation aimed to 
develop a calm and sober website with a fl at navigation structure because 
people who suffer from depression have problems with concentration, these 
requirements were not implemented in the design. The navigation struc-
ture used for information on different types of depression is deeper than 
necessary and references in the text are diffi cult to fi nd. Hyperlinks (i.e. 
words and pictures on a page that can make it easier to fi nd other relevant 
information on the website), are little used. Moreover, the form on the web-
site where people who visit the website can ask for personal advice, offers 
a very limited space (24×4 characters) for users to present their question. 
The format of the form makes it rather diffi cult to articulate a carefully 
formulated request. Finally, the texts consist of rather long and complex 
sentences. Consequently, the use of the website requires quite some con-
centration and therefore does not cater to the needs of the patient with 
depression as articulated by the Depression Foundation. In this respect, the 
organization has failed to attune the design of the website to the conditions 
of patients suffering from severe depression.

THE FOUNDATION YOUNG PEOPLE AND CANCER

The Foundation Young People and Cancer (Stichting voor Jongeren en 
Kanker) is a small organization founded by relatives of young people with 
cancer and run by volunteers, including (ex) cancer patients and their rela-
tives. They aim to give psychosocial support to young people with cancer 
(15–35 years) following their medical treatment, and emphasize the impor-
tance of timely care for nonsomatic aspects of cancer. The organization’s 
major activities consist of the organization of weekends for patients to 
socialize and relax, meetings to facilitate contacts for companions in dis-
tress, and informative meetings with experts (Stichting Jongeren en Kanker 
2002a: 4, 6, 18).

In 2001, the Foundation Young People and Cancer initiated the Inter-
net Harbor (Internet Haven). The Internet Harbor project consisted of the 
development of a website and a CD-ROM. The name is carefully chosen 
to articulate the aim of this digital project: “to offer a digital beacon of 
safety and security” to young people with cancer (Zon-Mw 2001b). The 
organization initiated the digital project because of “the lack of timely help 
with respect to vital questions and practical problems such as schools and 
insurance” (Stichting Jongeren en Kanker 2002a: 2).

The creation of digital services is an important development for the Foun-
dation Young People and Cancer. Due to Internet presence the organization 
is more widely known and its membership has increased (Interview Van 
der Wal 2002). Although the Foundation for Young people and Cancer is a 
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small patient organization, the Internet Harbor project can be considered 
as an important contribution to the provision of online patient-oriented, 
and noncommercial information and care for young cancer patients. All 
the other Dutch websites on youth cancer are commercial sites, except for 
the website of the Vereniging voor Ouders van Kinderen met Kanker (Soci-
ety for Parents of Children with Cancer) (Interview Van der Wal 2002).

Expert visions and user feedback

Like the Depression Foundation, the Foundation Young People and Cancer 
used a variety of representation techniques. All through the project, the 
Advisory Council of the organization played an important role in guid-
ing the design of the Internet Harbor project. The professional expertise of 
its members, including psychologists, psychiatrists, and oncologists, and a 
textbook written by one of the psychologists on psychosocial patient care in 
oncology, were used as major resources to develop the fi rst ideas on the con-
tent of the website (Interview Elzinga 2002). The organization thus relied 
on expert ideas, including in-house expertise as well as the expertise of 
other organizations that specialized in pediatric oncology and patient care.

Another implicit representation technique used to develop their digital 
project consisted of the experience and knowledge the project leader Van 
der Wal had gained from intensive interactions with young cancer patients, 
both on- and offl ine. By following the discussions among patients on mail-
ing lists of another website which he had initiated for cancer patients (diag-
nosekanker.nl), the project leader became familiar with what was going 
on among cancer patients. Van der Wal used these mailing lists to ask the 
participants what they considered to be relevant information. In a later 
phase, the mailing lists were also used to test the organization’s pilot web-
site (Interview Van der Wal 2002). As a grass roots organization, the Foun-
dation Young People and Cancer could also rely on the contacts they had 
established with young cancer patients. Discussions with patients and their 
relatives during the social activities organized by the organization were 
used as major resources to decide on the topics that should be included on 
the website (Interview Elzinga 2002). Patient knowledge and preferences 
have played an important role in the development of the organization’s 
digital services.

In addition to these implicit representation techniques, the Foundation 
Young People and Cancer also applied the explicit methods of user feedback 
and consumer testing. At the beginning of the digital project, the organiza-
tion initiated the Youth Team, a group of 10–12 (ex)cancer patients who 
were invited to participate in the project by personal contacts and a call on 
the website diagnosiscancer.nl (Stichting Jongeren en Kanker 2002a: 22; 
Interview Elzinga 2002). The organization thus implemented the advice of 
the Zon-Mw project leaders to install a feedback group that represented 
the target group. Members of the Youth Team were asked to evaluate the 
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content of the website and the CD-ROM and to indicate and articulate the 
shortcomings of the pilot website. The Foundation Young People and Can-
cer also conducted several tests among potential users, including members 
of the Youth team to collect feedback on the initial design of the website 
and the CD-ROM.

The development of the digital services of the Foundation for Young 
People and Cancer exemplifi es a design practice in which both experts and 
patients played an important role. Compared to the Depression Founda-
tion, the Foundation Young People and Cancer has shown a more demo-
cratic design culture in which patients were invited to act as advisors and 
test-users. The way in which the organization launched their digital services 
is another illustration of this design culture. In March 2002, the Founda-
tion Young People and Cancer organized a kick-off meeting with members 
of the board, the advisory council, the Youth Team, and the volunteers to 
involve them in the project. Or, as the invitation for the meeting suggested: 
“we want to use your talents as best as we can in a way that fi ts your inter-
ests” (Stichting Jongeren en Kanker 2002b). A similar meeting was orga-
nized at the end of the project where all groups were invited on a boat trip 
to symbolize the successful completion of the Internet Harbor project.

Designing for patients with psycho-social 
problems and physical constraints

The involvement of experts and patients in the development of the digital 
services resulted in the construction of the identity of the future user of 
the digital services of the Foundation Young People and Cancer as a young 
cancer patient who is at risk of having specifi c psychosocial problems. The 
digital services should cater for the needs of young cancer patients who 
can become isolated after their medical treatment if they don’t succeed in 
fi nding the way to psychosocial care (Interview Van der Wal 2002). Based 
on this image of the future user, the organization introduced the metaphor 
of the Internet harbor. The harbor metaphor was used as a guideline for 
the graphic design of the website. Instead of a “wild” design, the Founda-
tion for Young People and Cancer preferred a calm, pleasant interface to 
offer a feeling of safety (Interview Tom van de Wal 2002). Other important 
aspects in confi guring the user were the mental and physical constraints 
experienced by cancer patients. According to the organization, (young) 
people with cancer suffer from a lack of concentration and energy result-
ing from the medical treatment, particularly chemotherapy. A calm design 
should therefore also include an easy-to-use navigational structure (Inter-
view Van der Wal 2002).

The Foundation Young People and Cancer thus refl ects a similar design 
strategy to that of the Depression Foundation: both organizations aimed 
to develop a website that should not be too demanding for people with 
concentration problems. However, the two organizations chose completely 
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opposite ways to translate this user requirement into the design of their 
respective websites. Whereas the Depression Foundation opted for a so-
called fl at structure, which resulted in more text on one page, the Founda-
tion Young People and Cancer chose a deep structure with relatively short 
texts on one page (Interview Van der Wal 2002). These different techno-
logical choices illustrate that there is no uniform, standardized approach to 
cater to the needs of future users with concentration problems.

The design practices of the Foundation for Young People and Cancer also 
show that it is not always an easy job to translate user requirements into the 
design of digital services. Although the organization put quite some effort 
in trying to assess the needs and skills of the future user of their digital 
services, they have been less successful in integrating these requirements in 
the design of the website. Due to the graphic design and inconsistencies in 
the navigation structure, the website does not have the calm and safe image 
the organization preferred. The graphic design is such that the texts are put 
on pictures as background, which make the letters less sharp and makes 
it impossible to enlarge the text and to provide hyperlinks to other pages. 
Inconsistencies in the design of the pages and the references to other pages 
offered in the texts further complicate the use of the website.

Although the Foundation Young People and Cancer thus failed in trans-
lating the image of the user as a patient at risk of isolation and suffering 
from concentration problems into the structure of the website, the organi-
zation was more effective in incorporating this image in the type of services 
they have developed. The organization realized several facilities to diminish 
the risk that young people with cancer become isolated. “Mutual support 
among patients” was used as a key term in the design of the content and the 
services. The website of the organization therefore includes mailing groups 
and a log book to facilitate contacts between patients. Exchange of experi-
ences and information among young people with cancer is considered as 
crucial for the empowerment of patients. Or to quote the project leader Van 
der Wal: “problems can often be solved in groups of ‘companions in dis-
tress’, simply because they recognize each others problems” (Interview Van 
der Wal 2002). The actual use of the website shows that the log book func-
tion is used very frequently, providing new stories of patients almost every 
day.6 Another important guiding principle that the organization realized in 
the design of their digital services is that patients can recover best if they 
can play an active role themselves (Stichting Jongeren en Kanker 2002a: 
4, 6). The organization considers the active involvement of patients in the 
treatment process as benefi cial for the recovery and effective in diminish-
ing problems in coping with the disease. To facilitate this form of self-care, 
the CD-ROM included a module on psychosocial care and social services 
that supports patients in choosing the type of care they think they need. 
Moreover, the website offers a digital diary, in which patients can record 
their own experiences with their disease, and a digital buddy: a virtual 
(ex)patient who is available for personal advice and support. The Founda-
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tion for Young People and Cancer thus provides a wider variety of digital 
services to facilitate mutual support among patients and self-care than the 
Depression Foundation.

THE RSI PATIENT ORGANIZATION

The RSI patient organization, founded in 1995, is a grass roots organiza-
tion initiated and run by volunteers diagnosed with repetitive strain injury. 
The organization profi les itself as “the independent, objective, and non-
commercial information source about RSI” (RSI Patiëntenvereniging 2002: 
1, 2). The RSI patient organization has a phone help-desk and publishes a 
quarterly journal. It is run by approximately 60 volunteers, mainly women 
who, before their illness, used to work in highly qualifi ed computer jobs. 
Most of these volunteers are constrained in what they can actually do for 
the organization because they suffer from RSI. In 2001, the organization 
decided to join the Zon-MW project and to develop a new website.7

Experience-based knowledge and informal methods

For the development of the new website, the RSI patient organization 
relied primarily on experience-based knowledge. As a grass roots organiza-
tion, they had easy access to expertise on RSI provided by the volunteers, 
all people with RSI or ex-RSI patients. Volunteers were not only useful 
resources because of their experience-based knowledge with RSI, they also 
provided in-house expertise with computers and Internet technology. To 
enroll the volunteers’ expertise, the RSI patient organization initiated an 
advisory group, consisting of volunteers with expertise on the design of 
interfaces and other aspects of Internet technology. In addition, the orga-
nization formed an advisory committee that, according to the project plan, 
should have the responsibility to control and monitor the quality of the 
information on the website (RSI Patiëntenvereniging 2002: 5). In addition 
to using the in-house experience of the volunteers and the advisory commit-
tee, the project leader also relied on the I-methodology. To decide on what 
topics are relevant to include in the website, the project leader used his own 
expertise as an ex-RSI patient: “You try to imagine what type of questions 
will be asked and what problems actually exist” (Interview Jan Wassenaar 
2002). In addition, he relied on what he knew about the organization’s 
experience with its telephone service for RSI patients. However, this source 
of information was not used in a systematic way.

The design practice was thus dominated by a mixture of informal meth-
ods to assess the needs and preferences of users. Explicit representation 
techniques such as formal user tests or surveys among future users were 
not applied. The organization has planned to involve users to evaluate and 
improve the website once it is in use and in the second phase of the digital 
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project when the development of the interactive parts of the website takes 
place. Refl ecting on the fi rst phase of the design practice of the RSI patient 
organization, we can conclude that this organization reveals a design cul-
ture similar to the Depression Foundation. Both organizations relied on 
implicit representation techniques and did not use any formal methods to 
assess the needs of users. However, there is a major difference between 
the two organizations. The reliance on informal methods by the Depres-
sion Foundation resulted in a prioritization of expert knowledge because 
the director and the staff member in charge of the digital project were 
professionals and not patients. For the RSI patient organization the reli-
ance on the I-methodology resulted in a privileging of experience-based 
knowledge.

Like the Depression Foundation, the RSI patient organization decided 
to hire people to assist them to build the website, in this case a professional 
web designer and a journalist. This choice seems rather peculiar because the 
organization could have used its in-house experience with Internet technol-
ogy. However, they preferred to hire an experienced web designer because 
of their negative experience with the fi rst website. Moreover, by choosing to 
hire people from outside the organization, they could avoid time-consum-
ing discussions among the volunteers who all had their own preferences 
and skills as IT workers. The website was thus realized by a collective effort 
of the project leader, some volunteers, and two professional employees. The 
expertise of the volunteers was used as a resource to compile a very detailed 
list of technical specifi cations, including requirements to facilitate an easy-
to-use navigation structure and other standards of accessibility that were 
used as guideline for the design of the website.

Imaging users as active patients and users of the internet

The reliance on the in-house experience of the volunteers and the project 
leader resulted in a mixture of patient identities. According to the project 
leader, people with RSI are “perfectionist people who make high demands 
and are sensitive to stress” (Interview Wassenaar 2002). This image of the 
patient merges with another identity: RSI patients are portrayed as very 
active Internet users (RSI Patiëntenvereniging 2002). At fi rst sight, the lat-
ter image of the user may be considered as a problematic identity because 
frequent use of the computer can be the very cause of the disease. How-
ever, the RSI patient organization expected that RSI patients would use the 
Internet to fi nd relevant information about their disease because they are 
very familiar with this technology. Most importantly, they have tried to 
implement several measures to enable RSI patients to use their website effi -
ciently. In the project plan, the organization emphasized that the website 
should have a sober and user friendly design with “short and simple naviga-
tion routes,” and avoid any unnecessary gadgets (RSI Patiëntenvereniging 
2002: 9, 18). “A few clicks should be enough to fi nd the relevant informa-
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tion” (Interview Wassenaar 2002). The eventual form of the website illus-
trates that the organization has been rather successful in realizing these 
aims. Most specifi cations included in the list of requirements we described 
earlier have been implemented in the design. The website contains a short 
and clear navigation structure, avoiding any unnecessary deep structures, 
and it provides easy-to-read texts consisting of short paragraphs and rather 
simple sentences.

Like the Foundation Young People and Cancer, the RSI patient orga-
nization chose to exploit the new possibilities of Internet, particularly its 
interactive facilities. The image of the user as an active, informed patient 
has been used as guideline for the design. The website includes a mailing 
list where users can post messages to exchange information and experi-
ences with specifi c therapies and other relevant topics. To cater to the needs 
of RSI patients, the organization has also developed and introduced specifi c 
norms of behavior for the users of their mailing list, a so-called netiquette. 
Compared to other mailing lists, that usually encourage the use of correct 
and complete sentences, correct punctuation, and the avoidance of abbre-
viations, the RSI accepts the frequent use of abbreviations and does not 
ask the user to use capital letters.8 In addition, users of the mailing list 
are not expected to correct any typing errors. These divergent norms are 
introduced to diminish the barriers for RSI patients to send messages to the 
mailing list. The development of this netiquette shows how the RSI patient 
organization has found a creative way to adapt their website to the needs of 
people with RSI. However, the other interactive facilities the organization 
had planned to develop, such as a discussion forum and the exchange and 
collection of the website users’ experience-based knowledge, have not been 
realized yet because of fi nancial and manpower constraints. The mainte-
nance of the website, including the responsibility to keep the information 
up-to-date, is considered a priority.

CONCLUSIONS

Refl ecting on our case studies, we can conclude that the democratic potential 
of the Internet is not inherent capacity in the new technology but requires 
hard work. As we have described in the introduction, the development and 
maintenance of websites to spread sustained information via the Internet 
requires resources that many people and organizations such as small patient 
collectives simply don’t have. The Internet can thus be considered as a tech-
nology that adds to the already existing barriers and challenges posed to 
patient organizations more generally when they try to realize democratic 
potentials (Epstein 1996). Our research illustrates that patient organiza-
tions have to overcome specifi c barriers to develop digital services. Although 
the three organizations we studied received considerable support from the 
Zon-Mw organization, they nevertheless faced certain constraints that had 
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negative consequences for the plans they wanted to realize. Lack of fi nancial 
resources and manpower were the main reasons why the RSI patient organi-
zation had to postpone the development of interactive parts of their website. 
Even the Depression Foundation, the organization that had been success-
ful in getting enough funding to start a website, had to decide to stop the 
personal advice services on their website because of the costs and the work 
involved in providing this service. Other barriers the patient organizations 
had to overcome included access to digital expertise to build the websites. 
Our analysis of the three patient organizations thus shows that the develop-
ment of a website is a very demanding task, even for patient organizations 
that have in-house expertise with computers and the Internet.

In contrast to what Zon-Mw and the authors of the present paper 
expected, patient organizations don’t consider the involvement of patients 
as crucial for the design of health websites: two of the three organizations 
primarily relied on informal representation techniques, particularly the 
I-methodology. As for other organizations, the I-methodology should be 
considered to be an inadequate design methodology because it excludes 
the perspectives and needs of people with other demographic characteris-
tics than those of the designer. Studies of projects in which patients were 
explicitly involved in setting up a website (Parr 2001) or invited to present 
their experiences, show patient-centered methods as being very adequate 
in developing websites that meet patients’ information needs (Rosmovits 
& Ziebland 2004). In the case of patient organizations, the lack of user 
involvement cannot be explained in terms of economic incentives such as 
time pressure to beat the competition, as has been described for commer-
cial organizations (European Commission-DG XIII-C/E 1998). Instead we 
suggest that the extent to which patient organizations involve users in the 
design of their websites should be ascribed to previously established rou-
tines and practices of representing patients within the organizations. The 
only organization that invited patients to participate in the design of their 
digital services, the Foundation Young People and Cancer, had strong rela-
tions with patients because of the social events they frequently organize 
for young people with cancer. In contrast, the other two organizations did 
not have any established contacts with patients. Consequently, they did not 
make any attempts to involve users in the design, and postponed user feed-
back. Our research thus confi rms previous research fi ndings that users, in 
this case patients, are largely absent from the design process of information 
and communication technologies (Mort et al. 2003; Rommes et al. 1999; 
Oudshoorn, Rommes et al. 2004; Oudshoorn, Brouns et al. 2005).

In our paper we also tried to explore the extent to which patient orga-
nizations’ websites assist in redefi ning the patient from passive recipient to 
active participant in his or her care. If we take the two aspects identifi ed in 
the literature on the active patient model, as criteria, maximization of self-
care and increased independence from health professionals (Kendall 2001), 
the following picture emerges. All three organizations, although there are 
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major differences between them, have developed websites that support self-
care and might encourage independence from health professionals. The 
Depression Foundation has included a self-diagnosis test on their website 
that enables patients to make a diagnosis of their psychological problems 
and to learn about relevant therapies. Although the Depression Founda-
tion’s website thus facilitates active forms of patienthood, it also sets limits 
to the active patient model: mutual support among patients themselves is 
considered as disempowering. Therefore the organization has not included 
interactive facilities for patients on their website. Consequently, the website 
does not support the exchange of experience-based knowledge; for exam-
ple, how patients and their relatives can learn to cope with depression and 
this diminishes the possibilities for self-care. As recent studies have indi-
cated, patients highly value experiential information from other patients 
(Rosmovits & Ziebland 2004).

The digital services of the Foundation Young People and Cancer offer 
two facilities to support self-care: choice-supporting information about psy-
chosocial care and a digital diary. The organization also facilitates mutual 
support among patients by providing mail groups and a discussion forum 
where patients can exchange experiences and information. Moreover, they 
provide alternative health services by introducing the digital buddy who 
can give personal advice and support. These services can contribute to 
making patients less dependent on health care professionals. In contrast 
to the Depression Foundation, the Foundation Young People and Cancer 
thus exploits the interactive facilities of the new technology to encourage 
mutual support and self-care. Although the organization provides new ser-
vices that facilitate active forms of patienthood, the organization remains, 
however, within the scope of activities characteristic for traditional patient 
organizations: they adhere to a strict distribution of roles between patient 
organizations and health professionals.9 The Foundation Young People and 
Cancer only deals with psychosocial aspects of cancer; the medical exper-
tise remains defi ned as the domain of specialists (doctors and researchers). 
The organization does not claim to play a role in changing or criticizing the 
health care system, neither does it aim to contribute to the production of 
expert knowledge on cancer.

Finally, the website of the RSI patient organization provides informa-
tion on different aids for prevention of RSI and recovery, thus supporting 
self-care. Like the Foundation Young People and Cancer, the RSI patient 
organization considers the interactive facilities of websites as important 
tools for patients’ empowerment. Their website includes a mailing list for 
patients and they have planned to develop other interactive parts to collect 
experience-based knowledge to evaluate the quality of care available for 
RSI patients and gain new knowledge of the disease. As we have described 
above, these plans have been postponed because of lack of fi nancial 
resources and manpower. Nevertheless, the organization’s intentions indi-
cate that the RSI patient organization uses the Internet as a tool to extend 
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its activities beyond the traditional role of patient organizations; they aim 
to contribute to the construction of knowledge on the disease, a role that is 
usually delegated to scientists. Summarizing, we can conclude that patient 
organizations’ digital services facilitate active forms of patienthood. The 
extent to which these websites will eventually function as tools to encourage 
a balanced encounter between patients and health professionals remains, 
however, in the hands of the patients and their doctors.

NOTES
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 1. Earlier versions of this paper have been presented at the EASST conference 
in York 2002, the 4S conference in Milwaukee 2002, and the workshop on 
Patient Organizations in Göteborg, June 2003.

 2. To be sure, we don’t suggest that all patient organizations face similar fi nan-
cial barriers. Patient organizations funded by larger charities, particularly in 
the areas of cancer and heart disease, are often well funded and have devel-
oped websites with high hit rates.

 3. Two of the three patient organizations we studied, the Foundation Young 
People and Cancer and the Repetitive Strain Injury Patient Organization, 
receive funding from the Patient Fund, the Dutch governmental funding 
agency for patient organizations. The Depression Foundation is not funded 
by the Patient Fund because the organization is not considered to be a patient 
organization since it is not initiated and run by patients (Interview Geleuken 
and Smits 2002).

 4. The navigation structure of a website is the way in which the individual 
pages are ordered and the linkages between them. This structure provides 
the route by means of which the user can assess the information provided on 
the different pages.

 5. Our analysis of the website is based on the version that was available on Janu-
ary 6, 2003.

 6. Although the log book function is frequently used, the number of people 
using this function is rather low.

 7. In contrast to the other two organizations, the RSI patient organization had 
already launched a website which they considered to be “not professional” 
(Interview Wassenaar, 2002). It was only due to the support of the Zon-Mw 
project that the RSI organization could take the step of developing a website 
that met their standards for adequate digital support of RSI patients.

 8. The use of the shift key required for capital letters is considered as problem-
atic for RSI patients.

 9. As Barbot (2006) has described, most patient organizations that were initi-
ated in the 1950s and 1960s and 1970s, restricted their activities to improving 
the everyday situation of patients and focused their attention on the psycho-

RT57982_C012.indd   220RT57982_C012.indd   220 4/18/2007   3:44:55 PM4/18/2007   3:44:55 PM



Constructing the digital patient 221

social aspects of diseases. According to Barbot, this distribution of roles was 
fi rst criticized in the early 1980s when patient collectives began to include an 
active involvement with medical knowledge and research in their agenda.
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 Epilogue
Indeterminate lives, 
demands, relations:
Emergent bioscapes

Joseph Dumit and Regula Valérie Burri

Biomedicine as Culture is a collection of contemporary anthropology and 
related work that addresses the postgenomic, postmedical, postindividual 
world as we will discuss it below. The convergence of new life tech, info 
tech, industrialized life sciences, and corporate clinical trials has created 
what Michael Fischer (2003) calls an ethical plateau—stratifi ed situations 
where uncertainties accumulate while decisions must be made. The topics 
of this book—genetic testing, uncertain high-tech knowledges, medicaliza-
tion in the wake of patient activism, and interactive bodily construction 
and maintenance—are such plateaus. Let us call this uneven terrain our 
bioscape. The essays in this volume each track emergent, tentative, declara-
tive, improper solutions. This list of contradictory adjectives is an empirical 
fi nding: Decisions regarding the use of an Alzheimer’s screening test based 
on incomplete information, decisions regarding the use of blood obtained 
from experiments 40 years ago used today for genetic tests, and decisions 
to keep bone marrow donors and recipients from knowing each other: 
These decisions declare that the sociality of people can be changed the next 
day on grounds of evidence, morals, politics, law, lawsuits, or experiments. 
These decisions, in other words, are themselves part of experimental sys-
tems in Rheinberger’s (1997) sense, continually defi ning and revising their 
objects, their rationality, their purpose, and their past.

In this epilogue, we want to sketch some features of this bioscape that 
are shared across the ethical plateaus being studied. The fi rst feature is the 
postgenomic crisis of indetermination. Many of the articles reference Evelyn 
Fox Keller’s (2000) analysis of the twentieth century as the century of the 
gene for its cogent summary of a fi eld of promises that continues to remain 
unfulfi lled. What had been from conception a fetish and a fantasy of con-
trol—the gene as an informatic transmitter of heredity—produced instead 
a layered series of deferrals and guesses. We now have “tests” “for” “genes” 
“for” “Alzheimer’s.” The necessity to put each of these words in quota-
tion marks underscores the problem of uncertainty relating to determining 
the objects—tests, genes, disease-syndromes—and the relations between 
them. In so many different ways, we have too much information to the 
point of excess, and at the same time not enough.  Overdetermination and 
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 underdetermination combine to produce indetermination. And it is often 
the indeterminate result which is then handed over to the patient for their 
choice and consent, in a mockery of both information and responsibility.

Growing up alongside the molecular revolution was the computer indus-
try and the very possibility of crunching the numbers and manipulating the 
mass scale of the microbiology necessary to sequence the genome, create the 
MRI, and manage 10,000+ person clinical trials. One consistent demand 
of the information technologies is the standardization and comparability of 
life, bodies, and subjects. Lock, for instance, fi nds that the uncertainties in 
the experimental system of Alzheimer’s disease (AD) nonetheless increas-
ingly put people in only one of three boxes of disease futures via a relatively 
simple set of criteria. Burri looks at how technological constraints and stan-
dardization infuse the entire MRI suite at the level of anatomy: Not only 
do MRIs normalize patients to referent anatomical atlases (Beaulieu 2001), 
but their architecture and clinical organization also imply a sociotechnical 
anatomy which generates patients according to their size, metal content, 
and psychic ability to follow directions and withstand claustrophobic con-
ditions. This sociotechnical anatomy is the corollary of any info-biotech-
nology that coordinates biology, subjectivity, workfl ow, and throughput.

Schubert explores a related info-bio process, the operating room. He 
approaches it through an ethnographic perspective on nurses and anes-
thetists. These two participants in the complex of monitoring devices, 
patients, anesthesia, and operating room architecture must negotiate, 
coordinate, and adjust to the myriad “glitches” that affl ict treatment. As 
Elizabeth Roberts (1998) has shown regarding electronic fetal monitors, 
info-bio monitoring devices introduced into health situations can take over 
attention, structuring patient care to their own rhythm, and even come to 
redefi ne standards of care. Schubert discusses how the torrent of informa-
tion, especially alarms on various devices, must be learned in order to be 
managed. He attends to how nurses often become key mentors in teaching 
new anesthetists what part of the excessive inputs they must coordinate to, 
and what parts might be turned off.

Oudshoorn and Somers look at a third type of info-bio interface, the 
Internet seen as a coordinating site for patients, information, experts, and 
sociality. Looked at from the perspective of website designers, the authors 
compare vastly different approaches of constructing visitors as users, and 
users as patients. With an eye toward participatory design ideas, they sug-
gest ways in which some designs actively contribute to sociality and lateral 
sharing, and others reinforce hierarchical notions of experts and informa-
tion fl ow. Importantly, Oudshoorn and Somers show how the composi-
tion of the design teams themselves mirrors the site design philosophies 
adopted. We think this insight is crucial for the entire bioscape, raising the 
following question: What sorts of teams design the MRI suites, the OR and 
monitors, clinical trials, genetic research protocols, counseling exams, and 
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organ donation practices? How might these be designed differently accord-
ing to different notions of participation?

Taussig addresses these questions for informed consent. Examining the 
transformation of consent from a one-way acknowledgment of possible 
harm to a two-way contract, she shows how patient groups, indigenous 
activists, and corporations are actively inventing alternatives to consent out 
of the failed or unethical practices of the past.

POSTMEDICAL DEMANDS

One of the seemingly inherent ethical plateaus today is the problem of 
excess information and what to do with it. If one assumes that more infor-
mation is inherently good or at least neutral, then the problem of too much 
information or a right not to know something seems paradoxical or non-
sensical. Lindemann draws on classic sociological concepts, such as the 
Ego–Alter relationship, to look at how even death becomes a problematic 
demand because there are too many tests for it. Doctors, for instance, may 
struggle to tell a plausible, coherent, “gestalt” story of a situation that takes 
into account all the current information about it. But this gestalt is fragile 
to the extent that other tests (with their own risks of false positives and 
negatives) may suggest a different narrative. This is not simply a problem 
of getting better information, Lindemann suggests, but a product of the 
fact that “[i]n order to carry out a lab test, the gestalt has to be divided into 
parts which have to be compatible with the laboratory.” This sociotechni-
cal anatomy of discrete, incomplete, probabilistic parts is both more fl ex-
ible and more refractory to coherence. In the United States, for instance, 
the proliferation of information opens doors to lawsuits in almost all poor 
medical outcomes, further driving the proliferation of as many tests as pos-
sible. As outlined earlier, a similar proliferation of evidence without coher-
ence pervades Alzheimer’s research. Even the strong correlations of plaques 
and tangles with dementia that promise correlation must take into account 
clear counter-examples, that is, people with clear plaques but no symp-
toms, and the converse.

Partial and contradictory evidence also pervades self-care, as Mol and 
Law discover when they follow postmedical demands in the everyday life 
of patients who must manage hypoglycemia. Their focus is not on non-
compliant patients but on the very diffi culty, if not impossibility, of proper 
maintenance. Measuring, feeling, injecting, waiting, shopping, running, 
and eating are all doing bodies. Despite ideal goals provided by medicine, 
bodies can be in tension with both life and themselves, one part of the body 
against another. People who “know” what to do, who act after medicine, 
are therefore constantly uncertain.

Another part of Lock’s broad ethnographic project concerns the interac-
tion of the intense demand for evidence with which to do something with 
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the crisis in gathering good evidence given the moving target of the category 
itself. Looking at the long history of medicine, Tanner shows an always-
present excessive demand for diagnosis and treatment. No part of medicine 
is immune from these postmedical demands—as in demands despite the 
fact that medicine can do no more. The current state of evidence is not 
enough for patients who want to be better. Understanding this allows us 
to follow Tanner in the consequences for studying biomedicine as culture 
and not commit two very easy and ready fallacies: fi rst, the reduction of 
improper medicine to improper culture and, second, blaming contempo-
rary biomedicine’s excess solely on either corporate profi t or state govern-
mentality. In a different vein, Rose points out how medicine is reframed 
as a search for biovalue and the consequent relations between science and 
private corporations are powerful contexts for most contemporary bio-
medical practices. What all of these authors are pointing to is the inherent 
variability of life, health, and medicine. Very schematically, we can trace 
this variability as follows:

 1. There are no simple means of evaluating possible medical solutions. 
They require balancing population defi nitions, effects, side effects, 
time, cost, impositions, obligations, and long-term effects. The weight-
ing and interpretation of these are not determinate from research and 
clinical trial results alone. Just as individuals faced with a gamble will 
decide differently, so too will decision-making bodies.

 2. The very defi nition of health is as diffi cult to decide as is that of 
normality. Even within any defi nable culture or society, there are 
various notions of health and normality that compete according to 
whether they should be optimal, ideal, sustainable, traditional, and 
profi table.

 3. As many of the authors point out, so-called evidence-based medicine, 
whose promise is to resolve these issues, in fact adds to them because 
it faces the same inherent problems of deciding how to decide on the 
“proper” criteria for evaluation. Problems of participatory design are 
present in each step of an evaluation process.

POSTINDIVIDUAL BIOKNOWLEDGE

What many of these essays offer are accounts and insights into experimen-
tal solutions to this excess of demand and partial evidence: experimental 
at the level of management of relations to data, and experimental in terms 
of reception. Beck illustrates this precisely with the staging of a meeting 
between marrow donors and recipients in Cyprus in which the groups 
know that they have exchanged marrow, but no one knows just whose 
marrow went into whose body. Beck explains how this form of collective 
giving and reception is a management technique to moderate responsibility 
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and prevent too much kinship from developing between individuals, and to 
prevent too much weight hanging on individual successes and failures. This 
management is opposite from in the United States, where individual bonds 
are celebrated. Each form of relation has its entailments. In the Cypriot 
case, we see an interesting production of a social relation, what Beck calls 
an “epistemic space of histocompatibility,” in which a form of generalized 
exchange takes place that is not commodity exchange. The exchangers, 
too, enter into a novel kind of kinship, connected by what we might call a 
partial responsibility.

The struggle to incorporate genetic results, partial probabilities, and 
preventative strategies into one’s life involves an experimental search for 
metaphors on the side of subjects as well as by doctors and researchers. 
Lock, and Duden and Samerski, engage in thick ethnographic discussions 
with risk-diagnosed patients. Perhaps not surprisingly, gene information 
is not so persuasive, especially if it contradicts one’s life experiences with 
particular diseases or deaths. As Lock puts it, genetic risk estimates were 
fi t into existing Alzheimer’s disease experiences. Of course, genes are 
potent objects to think with. Whatever one’s views, the ideas of hereditary 
transmission and genetic results are powerful, but how one lives with this 
information is not simply manageable.

However, as Lemke and Taussig are careful to note, it is not always 
up to the individual to interpret or incorporate risk information. Lemke 
examines a series of U.S. court decisions to show how troubling genetic 
risk can be, precisely because individual autonomy is supposed to be pre-
served. At issue is whether genetic information becomes obligatory because 
it is needed in order to be an autonomous individual. On these grounds, if 
information on one’s genetic risk exists, it seems to be criminal for anyone 
not to tell the individual. This could be said to be equal to withholding 
information vital to one’s health and life. Similarly, once informed, one can 
then be construed as having the obligation to inform all of one’s kin (as in 
genetic relations) of their relative risk. Lemke’s suggestion is that this form 
of interpretation is increasingly not about subjective decisions. You have no 
right not to know, but an extended obligation to fi rst know your own risks, 
and second to do something about them.

Taussig traces a similar erosion of the individual in the presumption 
of consent in complete research trials where there is biological material 
preserved and where subjects, even dead ones, are assumed to have auto-
consented to new forms of research on their DNA on the grounds that they 
would have if DNA research had existed then and if they had been asked. 
The issue today is the ethical plateau of the indetermination of this infor-
mation. The logics of obligation are based on the idealized assumption that 
genes map clearly onto probabilities and meanings, and that bodies can be 
confi gured to match those meanings even if neither patients nor researchers 
buy this assumption.
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Rose’s analysis of the extension of the remit of biomedicine—beyond 
the boundaries set by diseases and their treatments to the management 
of susceptibilities and life itself—similarly turns on the transformation 
of responsibilities in the wake of emergent forms of bio-knowledge. The 
contradiction between the apparent individualization of “personalized 
medicine” and its products for profi t challenges existing forms of both self-
knowledge and obligation. But as this book as a whole demonstrates, the 
developments analyzed by Rose are taking place within “biomedicine as 
culture.” Postgenomic, postmedical, postindividual plateaus are being lived 
today within biomedicine precisely as experimental forms of life.
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Confi dentiality, 146
Control rooms
 in MRI units, 114, 116, 118
 routine, 125
Cooperation, 129
 based on common history, 132
 based on interindividual experience, 

132–34
 between doctors and nurses, 132
 defi nition, 124
 groupthink, dangers of, 133
 hybrid networks, 136
 in operating theater, 124–29
 role of experience (personal know-

how), 133–34
 three modes of, 125–29
Cooperation and Safety in 

Sociotechnical Systems (KOSIS), 
136 n. 1

Creutzfeldt-Jakob disease, 67
Criminal law, animals’ past standing 

in, 50–51
Crisis of interpretation, see 

postgenomic crisis of 
interpretation

Cross-cultural analysis, 40
CT (computerized tomography) scan, 

54, 87, 109
Culturalistic reductionism, 31
Culturalizing medicine, 23–24
Culture (lab), 40, 41
 double meaning of “culture,” 40
Curagen, 63–64
Cyprus, 226–27
 Bone Marrow Donor Registry, 4, 

17–31
  size of, 21–22
 Greek–Turkish relations, 29

D
Davidson, Donald, 37
Death
 diabetes-induced, 94, 100
Decision-support techniques, 3
DeCode Genetics, 192
Defi nition of life, lack of, 53
Dementia, 61, 74; see also Creutzfeldt-

Jakob disease
 biomarkers to predict, 61–82

 causality, 69
 cerebro-vascular, 67
 correlations of plaques and tangles, 

225
 death caused by, 69
 environmental pollutants, role of, 69
 fronto-temporal, 67
 mixed forms, 67
 pharmacogenetics, 74
 problems with linear modeling, 69
 preclinical prodromal stage, 69
 research, 68–69
Dementing disorders, 67; see also 

Creutzfeldt-Jakob disease
Deoxyribonucleic acid, see DNA
Depression, 149
Depression Foundation, the (Depressie 

Stichting), 206, 208–11, 216, 
218, 219

 description, 208
 self-diagnosis test, 219
 services, 208, 219
 slogan, 208, 210
 website
  design, 209–10
  drawbacks, 211
  interface, 211
  user characteristics, 210–11
Descartes, René, 88
Determinism, move from, 66
Developmental systems theory, 
   82 n. 4
Diabetes, 7, 89, 103, 144
 and active lifestyle, 100–1, 104 n. 17
 coma caused by, 54–55, 94, 97, 99
 current treatment practices, 93–94
 death caused by, 94, 100
 gangrene caused by, 100
 nurse comments on, 91, 95
 sugar balance, 98–100
  low blood sugar targets, 99
 treatment, 104 n. 5
Diabetic coma, 54–55
Diagnosis, 54, 55, 57 n. 16, 226
 of Alzheimer’s disease, 68
 “borderline,” 149
 of brain death, 54
 of dementia, 69
 integrative gestalt as good diagnosis, 

54
 patient safety, 132, 133
 refi ning categories, 66
 role of machines, 136
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 self-diagnosis test for depression, 
219

 symptoms subsumed under, 40
 Western, 104 n. 8
Diagnostic methods, new (visual), 40
Diagnostic terms as symptom names, 

40
Digital health services, 205, 207–8, 

211–15, 217–20
Digital patient, constructing, 205–20
Disease, defi nition and classifi cation, 

39–40
“Disease genes,” 151
Division of labor, 129
DNA, 145, 184; see also gene; genetics; 

genome samples; tissue banks
 access to, 197
 analysis, 65
 as blueprint for organisms, 62
 collection of, 9 
 correlation between DNA and 

clinical symptoms, 184
 of diverse groups, 201
 employee testing, 157–58
 evidence, 65
 informed consent, controversies 

regarding 
  Indigenous People’s Council on 

Biocolonialism, 9
  indigenous population databank, 

201
  from marginalized groups, 201
  in unauthorized projects, 202
 “junk,” 61–62
 molecular genetics and, 65
 modeling in, 65
 noncoding, 72
 research, 192
 sequencing, 65
 sequence defi ned as gene, 82 n. 4
 as supposed cause of breast cancer, 

183
 used in biotechnology, 193 samples, 

198 confusion about uses of 
samples, 198

DNA mining, 193–94, 197–98
 patients’ groups, 194
 recruitment issues, 194
 for research purposes, 194
DNA structure, 171
DNA typing, 73, 75
Doctor–patient relationship, see 

patient–doctor relationship

Doctors, role in declaring life and 
death, 51, 52

Donors, see organ donors
Double contingency, 48, 57 n. 2
Down’s syndrome, 181
Dualism
 mind–body, 88
 between patients and doctors, 91
 between substance and activity, 88
Dutch health care policy, 207–8
Dyadic constellation, 47

E
Early Alert Alzheimer’s Home 

Screening test, 73
ECG apparatus, 111
Ego, 48–49
Ego–Alter relationship, 225
Ego and Alter, 48–49
Elderly, as research subjects, 4
Electrocardiogram, see ECG
Electronic fetal monitors, 224
Emergence, 141
Emergent form of life, 8, 141–42, 148
Emotions, 42
 in patient, 38
Endophenotype, 66, 69, 80; see also 

biomarker
“Enlightened impotence,” 147
Ensemble, 129; see also sociotechnical 

ensemble
Environmental health research, 157
Environmental pollution
 effects on minority communities, 

200; see also WE ACT
Environmental racism, 200
Epigenetics, 62, 74
Epistemic cultures, 25–26
Equal Employment Opportunity 

Commission, 156
Erbenlangen (hereditary factors), 

173–77
Error work, 129
Ethical life (bios), 202, 203 n. 3
Ethical plateau, 223, 225, 227
Ethnographic account, 17
Ethnographic data, 30, 50
Ethnographic discussion with risk-

diagnosed patient, 227
Ethnographic fi eldwork, 109
 in MRI units, 109–10
Ethnographic perspective on nurses 

and anesthetists, 224
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Ethnographic project, 225
Ethnographic research, 50, 54
 material, 30 n. 1
Ethnographic study
 observations, 123
 sociotechnical analysis, 123
 of sociotechnical practices, 123–36
Ethnography, 20, 56, 225–61
 of atherosclerosis, 57 n. 6
 diabetics as lay ethnographers, 104 

n. 4
 multisited, 110
 relation between objectivity and 

subjectivity, 92
 techniques, 88
Ethnomedicine, 22–23
Ethnomedizin, 20
Ethos of duty, 160
Etiology, 39–40
Eugenics, 144
Evidence-based medicine, 226
Expectation-expectations, 48–50, 56
Experimental systems, 223
Expert systems, 3
 effect on medical work, 3

F
Family histories research, 192
Family pedigrees, see tissue banks
Fleck, Ludwig, 36
Folk medicine, see vernacular medical 

practices
Formal theory of the social, see social 

theory
Form of life, 147–48
 defi ned, 141
Foucault, Michel, 39, 94, 110, 112, 

113, 116
 birth of the clinic and modern 

epistème, 88
 Foucauldian mode, 103 n. 3
 object/subject trope of body, 87
Foundation Young People and Cancer, 

206, 211–15, 218, 219
 description, 211
 services and activities, 213
 website (Internet Harbor) and CD-

ROM, 211–14
  democratic design culture, 213
  digital buddy, 214, 219
  digital diary, 214, 219
  interface, 213
  professional expertise in creation, 

212

  user characteristics, 213
  user feedback, 212–13
Fox Keller, Evelyn, 63, 144, 223
Functional neuroimaging, 40

G
Gangrene, diabetes-induced, 100
Gene, 173, 176, 223; see also APOE
 avenues of, 172
 century of the gene, 144
 characteristics of, 181
 as commonsense noun, 186
 DNA sequence defi ned as, 82 n. 4
 etymology, 144
 expression and regulation, 62
 fetishism, 62
 gene defect, 178–79
 “gene for,” 176–78, 179, 186, 187
 general claims, 63
 gene-to-expression pathways, 195, 

197
 information, 227
 interviews regarding, 170–71
 Krummwachs-Gen (crooked-growth 

genes), 179
 as latent message, 180–81
 lay discussion and understanding of, 

171–81, 185, 186, 187; see also 
Erbenlangen

  actuality or inevitability, 176
  and Aristotle, 172
  and God, 172
  association with one’s nature, 174
  as biological “cause,” 177
  “catalogue-order babies,” 173
  cloning, 173, 178
  as defective, 178–80
  defi ning, diffi culty in, 177
  distinction from Erbenlangen, 

176–77
  and gays and lesbians, 177
  as incarnate endowment, 175
  as “inheritance,” 174
  and inherited disease, 178
  as latent image, 180–81
  locating, diffi culty in, 177
  manipulation, 173, 178
  as origins of life, 172
  pop gene, 172
  semantics, 173–75
 as lemma, 187
 material reality of, 187
 metaphors, 62
  Book of Life, 145
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  “building block,” 178
  “digital instructions,” 145
  “sealed capsule,” 180
  vision of the grail, 145
 metonymic power of term, 186–87
 at molecular level, 196–97
 new, discovering and naming, 196
 in ordinary conversations, 167–88
 patents, 196
 in previous wisdom, 176
 “real mode” of, 175
 recruiting genetic material, 197
 as reference to genotype, 178
 as referent for technical terms, 186
 referent of term, 172–73, 181
 “refl exive gene,” 168–69
  historical somatics, 168
  referent of gene talk, 169
  refl exiveness of term, 168
 role of ego, 167
 semantic contours of term, 168–69, 

173, 175, 176
 semantics, 173–75, 178–79
 as storehouse for possibilities, 

184-85
  preventive measures, 185
 as term, 172–73, 176
 viva voce, 169–70
 when appearing in conversation, 170
Gene carrier, 186
Gene expression, 146
Gene expression and regulation, 82 

n. 4
Gene mining, see DNA mining
Gene regulation, 81 n. 2
General Electric, 113
General susceptibility testing, 156, 157
 paternalistic logic in, 155, 157
Genetic citizenship, 4
Genetic counseling, 168, 170–71, 173, 

180, 181–86
 concrete meaning of, 185
 correlation as cause, 183–84
 counselor’s language to client, 182, 

185, 186
 as fortune telling, 181, 185
 prenatal, 181 for cancer, 181–85
 question of accuracy, 183
 “taught self-determination,” 181
 unreality of, 185
Genetic data
 biologists’ access to, 202 n. 1
Genetic defect, 183
Genetic determinism, 64

 genotype–phenotype relationship 
in, 161

 limitations of, 82 n. 4
Genetic Education for Native 

American project, 199
Genetic enlightenment, 158, 160
Genetic identity, 141
Genetic information
 possibility of discrimination, 152, 

155–58
 possibility of misuse by employers, 

158
 unwanted use by third parties, 152, 

155–58
Genetic knowledge, 202 n. 1
Genetic literacy, 160, 163 n. 15
Genetic privacy, 162 n. 5
 national laws, 152
Genetic prognostication, 171
Genetic prudence, 148
Genetic research controversies
 clashes with indigenous populations, 

201
 research as colonization, 201
Genetic responsibility, 8, 148, 161 n. 2
 borne by susceptible individual, 

161–62 n. 4
 conceptions of morality, 160–61
 contagious-disease model, 154
 defi nitions, 159
 doctor obligations, 162 n. 7
 doctor’s duty to warn, 153–55
 effects on rights and freedoms, 152
 genetic irresponsibility, 161 n. 3
 history of, 151–52, 161–62 n. 4
 individual as information seeker, 155
 legal cases regarding, 152, 153–58
 legal duty to warn, 163 n. 12; see 

also Tarasoff et al.
 legal obligations of doctors, 153–55
 paternalism regarding, 163 n. 12
 personal responsibility, 160–61
 prevention of risk, 151–52
 reproductive decisions, 158–59
 responsibility toward self, 159–60
 right not to know, 152, 155, 162 n. 

12
 role of contemporary biology, 151
 role of responsible behavior, 151–52
 three dimensions of, 158–60
 warning family members of risks, 

159
 warning relatives of risk, 151, 152
Genetic revolution, 197
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Genetic risk, 1, 168, 180, 181, 186
 assessment, 171
 differences from infectious risks, 154
 in prenatal genetic counseling, 188 

n. 6
 preventive measures, 185
 problems with risk statistics, 188 

n. 9
 risk anxiety, 185
 statistical probability, 184
 of transmission, 154
 U.S. court decision, 227
Genetics
 and its publics 191–202
 complex disorders and, 64–66
 determinism, 144
 disciplinary battles, 64
 genetic literacy, 191
 greedy reductionism, 64
 history, 64
 informed consent
  Native American, 199
  problems with, 197
 lay views, 8–9; see also lay 

discussion and understanding of
 likened to chemistry, 64
 oversimplifi cation, 64
 in popular parlance, 8
 shift in reasoning, 144
 “The Structure of DNA,” 64
 as technogene constructs, 169
Genetic screening, 61
Genetic social relations, crafting, 

195–96
Genetic susceptibility, 141–49, 180
 move from genetic determinism, 146
 pharmacogenomics, 146
 vectors 146
Genetic testing, 5, 141, 158–59, 181, 

223
 autonomous decisions regarding, 170
 informed consent, 198
Genetic workplace discrimination, 162 

n. 13
Genographic Project, 201
 boycott by Indigenous People’s 

Council on Biocolonialism, 201
Genome, human
 “dark” parts, 62
 hype regarding sequencing, 65
 as informational template, 64
 mapping, 61–62
 thousands sequenced, 65

Genome samples
 Genographic Project, 201
 Haplotype Map Project, 201
 Havasupai samples, 202
 Human Genome Diversity Project, 

201
 Iceland, 192
 Maori samples, 201–2
 Native American samples, 199–202
  reluctance to participate, 199–200
  tribal differences regarding, 

199–200
 PXE International, 194–97
 Terry, Sharon and Patrick, 194–97
 Vanderbilt-Meharry database, 

197–99
Genomic data, access to, 202 n. 1
Genomic era, 202
Genomic Health, 195
Genomic information, 147
Genomic knowledge, 151
Genomic medicine, 147
Genomic research, , 151
 ethical, legal, and social issues, 202 

n. 1
Genomic science, 145
Genomic screening, 149
Genomic testing, premonitory 

knowledges, 147
Genomics, 63
 cross-cutting elements, 191, 193–94, 

198, 202
 future of, 191, 202 n. 1
 to health, 202 n. 1
 medicine, 192
 to society, 202–3 n. 1
 therapeutic lag, 192
Genotype, 77, 79–80
 and phenotypic expression, 77
Genotype and phenotype “space,” 65
Genotype knowledge, research on, 76
Genotype-phenotype dogma, 62–65
Genotype–phenotype relationship, in 

genetic determinism, 161
Genotyping, 66, 73
 participant responses, 77–80; see 

also REVEAL
 of relatives of Alzheimer’s sufferers, 

74
Gestalt, 57 n. 6, 225
 expression of living patient, 56
 integrative gestalt as good diagnosis, 

54
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Greedy reductionism, 64
Greek ancient medical texts, 170

H
Haplotype Map Project, 201
Haraway, Donna, 203 n. 2
Harvard University, 195
Havasupai, lawsuit regarding genomic 

research, 202
Healing
 as aim of medicines, 22
 bourgeois model, 42
 defi nition, 35
 folk healing, 20
 mythologies in, 41
 social expectations, 41
 traditional, compared with Western 

medicine, 41
Health
 demands for better health, 226
 diffi culty defi ning, 226
 economic dominance in health care 

discourse, vii
 as moral responsibility, 4; see also 

genetic responsibility
 right to, 161
 role of social improvements, 38
 small impact of medicine, 38
 social determinants of, 69
 social expectations, 41
 variability of, 226
Health information, Internet 

dissemination, 205
Health websites, 205; see also patient 

organizations—websites
Hepatitis C, 156
Heredity, 144
Hermeneutics of physical bodies, 47, 

52
Hermeneutics of suspicion, 144
“Heudorf” (pseudonym) village, 

Germany, 171–81, 185
 description of fi eldwork there, 171
Histocompatible subjectivity, 24
Historiography, 38
HIV (human immunodefi ciency virus)
 and AIDS as new epidemic, 30
Holistic medicine, see alternative and 

complementary medicine
Homo geneticus, 160–61
Human genome, see genome, human
Human Genome Diversity Project, 201
 failure in United States, 201

Human Genome Project, 61–62, 145, 
161 n. 1, 191, 192, 201, 202 
n. 1

 human coding sequence, fi nal 
numbers, 145

 completion, 61–62
Human immunodefi ciency virus, see 

HIV
Human technologies, defi ned, 143; see 

also technologies of life
Huntington’s disease, 73
Hybrid networks, 132, 134, 135, 136 

n. 3
 of cooperation, 136
 operating theater as, 129
 sociotechnical ensemble as, 129
Hypoglycaemia, 7, 87, 89–103
 blood sample, 90
 blood sugar, measuring 95
 body’s enactment of, 94–95, 97, 98
 change in ideal target levels, 93
 dealing with, 90–91, 92–93, 95–97, 

104 n. 9
 defi nition, 89, 94
 detecting and countering, 96, 99
 as diabetes side effect, 94
 effects on its sufferers, 90
 feeling, 96, 97, 101, 104 n. 7
 how done, 90
 interaction of hands and machines in 

measuring, 95
 knowing, 90
 pathologists and, 94
 patient, 90, 91
 proper target level, 93
 resulting production of 

hypoglycaemia, 94
 role of metabolism, 97–98
 self-care, 225
 severe cases, 97
 technicians and, 90
 treatment, 90
 writings on, 90

I
ICU (intensive care unit), 54
 patients in, 51–52
Illness
 causation, related to genes, 76
 understanding of, 35–36
I-methodology, 206, 208–10, 215
Immune system, changing discourse in 

United States, 5
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Improvisation
 in operating theater, 128–29
 reconfi guration during, 128
 role of cooperation, 128
 verbal communication during, 128 
Inclusion, social groups as research 

subjects, 4
Incyte, 195
Indigenous People’s Council on 

Biocolonialism, 9, 200–1
 boycott of Genographic Project, 
   201
Information, problems with excess, 

225
Information age health care system, 

205
Informed consent, 115, 146, 225, 227
 active, not passive, 200; see also 

DNA; gene; Havasupai; Nurses’ 
Health Study

Instrumental body, 110, 119
 production of, 114
Integrative medicine, see alternative 

and complementary medicine
Intensive care unit, see ICU
Interaction, 136 n. 2
Interactivity, 136 n. 2
Interindividual experience, 132–34
Intermediate conditions
 gray areas, 149
 medical engagement with, 149
International Alzheimer’s Society, 68
International analysis 40
Internet
 coordinating site for people and 

information, 224
 democratic potential of 217
 and health, 205
 for medical information, 3
 in patient empowerment, 205
 patient organizations’ websites, 9
 patients as refl exive consumers of 

health information, 205
 realities of available information, 

205–6
Interpretive ascription, 50, 52
Intracerebral bleeding, 55
Intro-sensing, 91, 97
Intubation, 130–31
In vitro fertilization, 158
Ischemic heart disease, 144
J
Jaspers, Karl, 37–38, 42–43

K
Knowledge
 biomedical, 1
  construction, 6
  lay reactions, 9
  use by people and organizations, 9
 of body, 94
  assumptions regarding, 88
  from inside, 87
  from outside, 87
 distributed, 132
 distribution of, 135–36
 dominant metaphor of, 94
 experience-based, 216
 expert, 133
 forms of, 7
 gap between education and practice, 

135–36
 genetic, 158, 202 n. 1
  community education, 199
  development, 195, 196
  people as producers, 196
  production, 192
  translational research, 192
 genomic, 151
 of hypoglycaemia, 90
 knowledge-in-practice, 94
 medical
  interventions, 102
  narrative structure of, 132
  side effects, 94, 102
  subjective and objective, 103
 new modes of, 3
 overlapping, 126, 132
 paternalism, 163 n. 12
 related to cooperation, 131
 right not to know, 162 n. 12
  and legal duty to warn, 163 n. 12
Knowledge construction, 25
Knowledge objects, 24
Knowledge practice, 6
 science as, 104 n. 11
Knowledge production, 1; see also 

truth production
 biomedical, 1, 7
Koch, Robert, 42

L
Lay expertise, AIDS, 3
Legitimate domination, 28
Life, beginning and end
 doctor role in declaring, 51, 52
 social persons as living humans, 51
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Linguistic turn in humanities, 41

M
Magnetic resonance imaging, see MRI
Maori genetic samples, 201–2
Maori research center, Auckland 

University, 201
Marx, Karl, 124
Mead, George H., 48, 136 n. 3
Medical anthropology, 10 n. 2, 22
Medical gaze, the, 109
Medical image; see also MRI
 as artifact, 109
 artifacts in, 111
 digital, 109
 instrumental bodies in, 110
 personalized, 228
 production, 109–10, 119
Medical mode, 20
Medical pluralism, 23
 resistance to, 36
Medicalization, 4, 6, 19–22, 223
 model of, 21
 process of social control, 19
 “vernacular” practices working 

with, 19, 20
Medicine
 collaboration with social sciences 

and humanities, 18
 and culture, 1
 culturalizing, 23–24
 as cultural practice, 29; see also 

biomedicine
 in eighteenth century, 162, 187 n. 1
 evidence-based medicine, 38
 faith in, 39
 history of, 35–38
 language
  effects on individuals, 148
  emotions in, 42
 medical systems, 40
 modern scientifi c, rebirth of 42
 paradoxes and contradictions, 38
 philosophy of, 37–38
 scientifi c, 23
 sociocultural dimensions of, 10 n. 1
 as techniques enacting bodies, 105 

n. 21
 transformation into biomedicine, 2
 transformations, recent, 2
 understanding of, 35–36
 variability of, 226
 Western, 36

  compared with traditional healing 
41

 Western-style system of, 22
“Medicine of Culture” symposium, vii
Medicine, Western; see biomedicine; 

medicine
Mendelian genetics, 76
Merleau-Ponty, Maurice, 103 n. 3
Metaphor
 DNA, blueprint for organism, 62
 dominant, of knowledge, 94
 fate as “written in the genes,” 146
 genetics
  Boeing 747 metaphor, 65
  Book of Life and Secret of Life 

fallacies, 62, 65
  Frank Lloyd Wright–style house, 

191, 202
  map metaphor, 65
 “Illness as Metaphor,” 35
 in medicine, 35–43
 myth and fantasy in, 41–42
 use in medicine, 6
Microbe, 42
Microbiology, 42
Microsurgery, 131–32
Mild cognitive impairment, 70–71, 72
 relation to Alzheimer’s, 70
Mind–body dualism, 88
Model of medicalization, see 

medicalization
Modern epistème, 88–89
Modus irrealis, 176
Modus potentialis, 185
Modus realis, 175
Molecular biology, 61, 71, 80
Molecular genetics, 62, 65
 “knowledge in fl ux,” 76
Molecular genomics, 74
Molecular medicine, 40, 147, 193, 197
 paradigm, 162 n. 9 
 promises of, 198
Molecular proteomics, 74
Molecular research, 197
Molecular revolution, 224
Molecularization
 of biology, 2
 of medicine, 2
Molecule
 lay understanding of, 179
MRI, 40, 109–20, 135, 224
 artifacts, 113
 breathing belt, 116
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MRI (continued)
 connection of body and technology, 

116
 data acquisition, 116–17
 General Electric, production of 

scanners, 113
 imaging apparatus, appearance, 111
 invasiveness, 116
 new medical gaze, role in, 109
 normalization of bodies, 113
 open scanners, 113
 patient instructions, 114–15, 118
 production process, 110
 radiologist, role of 117–19
 remote commands, 118–19
 as segregating machine, 112–14
 segregation of bodies, 113
 spatial stability of bodies, 116–17
 standard protocols, 117–18
 surface coils, 116
 technician, role of, 117–19
 time effi ciency, role of, 118
 transforming how bodies are seen, 

109
 work routines, 117–19
MRI unit, 7–8
 communication, 114–15
 data acquisition, 111–12
 informed consent, 115
 layout, 111
 MRI as segregating machine, 112–14
 “Patient Guide to the MRI Scan,” 

114–15
 patient problems in, 119 n. 2, 120 

n. 3
 patient reactions, 112–14, 119–20
 patient size issues, 113
 per 1 million people, by country, 119 

n. 1
 physician and technician 

expectations, 114–15
 preselection of bodies, 114
 relation to Panopticon, 112
 social norms in, 114
 spatial order of, 111–12
 technology involved, 116
 use of computer, 111
Mündigkeit (maturity), 160
Mythologies in healing, 41
Mythopoetic anticipation, 43

N
National Council on Disability, 157

National Human Genome Research 
Institute, 150, 199

National Institute on Aging, 70
National Institutes of Health, 66, 199
 approval of REVEAL, 74; see also 

REVEAL
 trial for Alzheimer’s disease, 66
Native American Cancer Research, 

199
Native Americans and genetic research
 reluctance to participate, 199–200
 tribal differences regarding, 

199–200
Naturalcultural production, 192, 203 

n. 2
Navigation systems failure, 123
ncRNA, 62, 145; see also RNA
Negotiated order, 124
Neuroscience, 69–70
NIH REVEAL project, see REVEAL
Noncoding DNA, see DNA
Noncoding RNA, see ncRNA
Norms, social, technical, and 

cognitive, 25
Nosology, 40, 87, 88–89
Nuffi eld Council on Bioethics, 155
Nuns’ Study, 67, 81 n. 3
Nurses
 as mentors to anesthetists, 224
 Nurses’ Health Studies, 197, 203 

n. 4
 surgical, 126
“Normal health,” 43

O
Operating room, 8, 224; see also 

operating theater
Operating theater
 compensation strategies, 126
  coordination of, 127
  emergency plans as algorithms, 

127
  from experience, 127
  hesitation, 127
  merging with routine, 127, 128
  repetition, 127
  thinking aloud, 127
 cooperative tasks, 125
 cooperation in, 126, 131
 coordination
  of compensatory action, 127
  nonverbal, 126
 division of labor
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  doctor–nurse relationship, 130
  enlarged role of nurses, 130
  high levels of deviation, 130, 131
  nurses as collective knowledge 

source, 130, 131
  nurses’ interactions with 

anesthesiologists, 130
  nurses’ interactions with surgeons, 

130
 as hybrid network, 129
 improvisation, 128–29
 knowledge, order of teamwork, 

129–34
 overlapping knowledge in, 126
 patient safety, 123–24, 125–26
 routine, 125–26
  anesthetists, 125–26
  merging with compensation, 127, 

128
  sociotechnical, 126
 in sociotechnical ensemble, 131
 stable phase, maintenance of 128, 

131–32, 134–35
 systems disturbances, 125
 technology use in, 131–32
Opting out of informed consent, 197
Oral gene, 169
Organ donation, 224–25; see also 

agency; organ donors
 recipients, 26–30, 31
Organ donors
 donations as “free gifts,” 29
 donor–recipient relationship, 26, 31
 feelings of intimacy, 26–28
 privacy protection, 17–19, 21–22, 

24, 26–30
 reactions to transplant rejection, 18
 role of free will, 27
 silent link with recipient, 27
 social capital from donating, 29
Ovarian cancer, 185
P
Padel, Ruth 170
“Pandemic of aging” and drug 

companies, 68
Panopticon, 112
Para-ethnography, 30
Parsons, Talcott, 19–20, 48
Participatory design, 226
Pasteur, Louis, 42
Paternalism, 24
 paternalistic logic, genetic 

susceptibility testing, 155, 157

 regarding right not to know, 163 n. 
12

Pate v. Threlkel, 153, 162 n. 8
Pathogenesis, 39–40
Patient
 access to health information, 205
 access to health products and 

service, 207
 active role in own recovery, 214
 agency, 205
 awareness, 135
 demands for better health, 226
 desire for spiritual dimension, 43
 Dutch policy on patient 

organizations and the Internet, 
207–8

 identities, sociological concepts of, 
205

 in ICU, 51–52
 inert, 52
 informed patient discourse, 207
 as information seeker, 155, 160
 issues and activities, 124–25
 losing role of acting being, 52
 as manageable construct, 185
 more central in health care, attempts 

made, 207
 as refl exive consumers of health 

information, 205
 safety, general, 135, 136
 safety in operating theater, 123–24, 

125–26
 safety regimes, 135
 as website user, 210–11, 216
Patient–doctor relationship, 37–38, 

115, 135, 152, 162 n. 7
 dualism in, 91
Patient Fund, the, 220 n. 3
Patient organizations, 205; see also 

Depression Foundation; 
Foundation Young People and 
Cancer; RSI

 auxiliary model, 3
 different types, 3
 emancipatory model, 3
 history, 220–21 n. 9
 partnership model, 3–4
 websites, 206
  active forms of patienthood, 207
  budget limitations, 218, 220 n. 2
  designs, 207
  designs, examples of drawbacks, 

219
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Patient organizations (continued)
  digital health services, 208
  Dutch health care policy, 207–8
  emphasis on self-care, 218–20
  how developed, 206
  lack of funding, 206, 207–8
  patient involvement, 218
  as patient representatives, 206
  providing objective information, 

208
  redefi ning patients as active, 

218–19
Patient safety, 130, 131–32
Patient self-awareness, 87, 91
Patient–staff interactions
 in ICU, 51–52
“Peak performance,” 43
Pedigrees, see tissue banks
Peopling of the Americas, 202
Performative turn, the, 105 n. 16
Performing bodies, 105 n. 16
Perlegen Science, 63
Personality disorders, 149
Personalized medicine, 228
PET scanners, 111
Phenotypic expression, 77
Physicians, see doctors
Placebo effect, 68
Plaques and tangles, 72
Polanyi, Michael, 37, 117
Polymorphism, 81 n. 1
 APOE polymorphism, 71, 74, 81
Pop gene, 167–69, 172
Positron-emission tomography see PET
Postgenomic crisis of interpretation, 

223–24
Postgenomic era, 68
Postgenomics, 146
Preclinical prodromal dementia, 69; 

see also prodromal dementia
Presymptomatic genetic screening, 146
 for children, 146
 confi dentiality, 146
 informed consent, 146
Preventive measures, 181
Preventive medicine, 148
Principle of charity, the, 37
Privacy, 226–27
 DNA used in research, 194
 donors, 17–19, 21–22, 24, 26–30
  Cypriot model versus American 

model, 19
 genetic, 162 n. 5

 opting out, 197
 problems with informed consent, 

197
 reconsent process, 197
 right not to know, 162 n. 12
  and legal duty to warn, 163 n. 12
  paternalism regarding, 163 n. 12
Prodromal dementia, 7, 70–71
Production of instrumental bodies, 114
Programmed cell death, see apoptosis
Proteomics, 63, 146
Protocols, 3
 effect on medical work, 3
 MRI, standard, 117–18
Proverbs, 176
Pseudoxanthoma elasticum, see PXE
Psychiatric genetics, 66
Psychosomatics, 43
Public value, 142
 shift to biovalue, 143
PubMed, 72
PXE (pseudoxanthoma elasticum), 

195–96
PXE International, 195, 196
“PXE model,” the, 196

Q
Quackery, see charlatanism

R
Rabinow, Paul, 40–41
Racial and ethnic minorities, inclusion 

as research subjects, 4
Randomized controlled trials, 66
 turn to, 2
 for Alzheimer’s disease, 74
Reconsent process in informed 

consent, 197
Repair work, 128–29, 135, 137 n. 5
Repetitive Strain Injury Patient 

Organization, see RSI
Reproductive medicine, 146
Reproductive technologies
 new forms, effects on families, 5
“Researchers in the wild,” 4
“Responsible parenthood,” 152
REVEAL (Risk Evaluation and 

Education for Alzheimer’s 
Disease), 74–82

 justifi cation, 74–75
 NIH approval, 74
 participant motivations, 75–76
 “personalized risk assessments,” 75

RT57982_C015.indd   248RT57982_C015.indd   248 5/9/2007   4:29:53 PM5/9/2007   4:29:53 PM



Index 249

 qualitative research, 82 n. 5
Ribonucleic acid, see RNA
Right not to know, 163 n. 12
 and legal duty to warn, 163 n. 12
 paternalism regarding, 163 n. 12
Right to health, 161
Risk estimates
 Alzheimer’s, uncertainty with, 77
Risk Evaluation and Education 

for Alzheimer’s Disease, see 
REVEAL

RNA, 62, 64
Ronald and Nancy Reagan Research 

Institute of the Alzheimer’s 
Association, 70

Routine
 in operating theater, 125–26
  sociotechnical, 126
  merging with compensation, 127, 

128
 in control rooms, 125
Routines and Risks of Distributed 

Action (RISK) project, 136 n. 1
RSI, 206, 215–17, 218, 219
 description, 215
 service, 215
 website
  advisory group, 215
  design practice, 215–16
  development, 215
  interface, 216–17
  previous website, 220 n. 7
  use of I-methodology, 215
  user-friendly features, 216–17, 220 

n. 8
  users as active patients, 216
RSI Patiëntenvereniging, see RSI

S
Sachverhalt, 53
Safer v. Pack (1996), 153–54
Safety engineering, 125
Schizophrenia, 144, 202
Science and technology studies, see 

STS
Science as knowledge practice, 104 n. 

11
Science–culture dichotomy, 22
Science–society dichotomy, artifi cial, 

38
Science–society interactions, 4
Science studies, 56
 studying science and medicine, 25

Scientifi cation of biomedicine, 1–3
Scientifi c facts, 25
Self-aware body, the, 96
Self-awareness, patient, 87, 91, 104 

n. 8
Self-care, 225
Self-refl ection in medicine, 102–3, 105 

n. 22
Semiotics, 39–41
 adopted by medical experts, 6
Sensitizing concept, 40
Sentimental work, 129
Simmel, Georg, 47–48
Single-gene disorders, 61, 77, 141
Single nucleotide polymorphism (SNP), 

145, 146, 147
Social and environmental impacts, 71
Social constructivism, 124
Social control
 in Bone Marrow Donor Registry, 

Cyprus, 21
 in medicalization, 19
Social Darwinism, 5
Socialization of biomedicine, 1, 3–4
Social persons, as living humans, 51, 

52
Social phenomena as subject, 47
Social scientifi c observation of 

routines, 126
Social studies of science, 40
Social theory, 47–50
Sociobiology, 40–41
Sociological study
 of sociotechnical systems, 123
Sociological theory, 49–50, 54, 56; see 

also social theory
Sociology
 concepts of patient identities, 205
Sociology of scientifi c knowledge, see 

SSK
Sociotechnical anatomy, 109–11, 117, 

119, 224
Sociotechnical constellation, 116–17
Sociotechnical ensemble, 129–35
 defi nition, 129
 infl uences on cooperation, 131
 reconfi guration of, 131
Sociotechnical systems, study of, 123
Sontag, Susan, 35
SSK (sociology of scientifi c knowledge), 

49
Staff–patient interactions, see patient–

staff interactions
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Statistical models
 of risks and probabilities, 141–42, 

144
Statistical predictions, 181
Stem cell
 maintenance, 62
 serum, 26
Stethoscope, 135
Stichting Jöngeren en Kanker, see 

Foundation Young People and 
Cancer

Stomach cancer, 185
Stroke, 144
STS (science and technology studies), 

1, 36, 47, 49, 50
Subject, body image, 103 n. 1
Sugar balance for diabetics, 98–100
 low blood sugar targets, 99
Surgical operating room, see operating 

room; see also operating theater
Surgical operating theater, see 

operating theater
Susceptibility genes, 61, 66, 80, 81 n. 1
Swiss Academy of Humanities and 

Social Sciences, vii, 10
Swiss Academy of Medical Science, 

vii, 10
Symbols, social meaning, 49
Symptoms, subsumed under diagnostic 

terms, 40

T
Tacit dimension, the, 37
Tarasoff et al. v. The Regents of the 

University of California et al. 
(1976), 162 n. 7 

Targeted group, 199–202
Tau (protein), precursor of tangles, 70
Taxonomy, 70
 taxonomic conundrum, 68
 taxonomic groups, 67
Technological determinism, 124, 129
Technologies of life, 143
 role of biomedical and biotechnical 

companies, 143
Technology
 replaced by humans, 130–31
 role of hybrid networks, 131
Technology in action, 129
Technomedicine, reshaping of body, 43
Technoscience, confrontations with, 

4–5
Terry, Sharon and Patrick, 9, 194–197

Testing, 225
 to avoid legal action, 225
Therapeutic lag in genomics, 192
Tissue banks, 195
 Iceland, 192
 Native American samples, 199–202
  reluctance to participate, 199–200
  tribal differences regarding, 

199–200
 Terry, Sharon and Patrick, 194–97
 Vanderbilt-Meharry database, 

197–99
Traditional healing, 41
Transcriptomics, 146
Transformation
 of classifi cations and experience, 6 
 by new medical discourses and 

methods, 8
 of society, biomedical, 6, 8–9
Translational genomic research, 192, 

202
Transmission concept of heredity, 64
Transsexuality, 98
Treatment, 226
 role of machines, 136
Truth production, 3

U
Ultrasound, 135
U.S. Genomics, 192
U.S. National Human Genome 

Research Institute, 191
University of Massachusetts, 195
UN Population Division, 68

V
Vanderbilt-Meharry genetic database, 

197–99
Ventricular fi brillation, 127
Vererbungsdiner, 172
Vernacular medical practices, 19, 20, 

24, 36, 41
 in medical interactions, 25
Völkerkunde (anthropological study of 

non-Europeans), 20, 21
Volkskunde (folklore), 20, 21

W
Waking room, 131–32
WE ACT (West Harlem Environmental 

Action Organization), 200
Weber, Max, 38
Websites; see also Internet
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 confi guring user as patient, 210–11
 designers’ methods, 208–9
 design failings, 211
 designing for patient limitations, 

213–15
 design successes, 213
 development, 218
 graphics, use of 213, 214
 navigation, 220 n. 4
 translating ideas into design, 213–14
Wechselwirkung (interaction), 48
Western medicine, see medicine; 

biomedicine
Western thought
 attack on, 105 n. 18
Wittgenstein, Ludwig, 103 n. 1, 141

Women
 inclusion as research subjects, 4
Workplace studies, 123

X
X-ray, 109

Z
Zoe, see bare life
Zon-Mw project, 206–8, 215, 217–18, 

220 n. 7
 in Dutch health care policy, 207
 resources to support patient 

organizations’ websites, 206–7
 support to patient organizations, 

208

RT57982_C015.indd   251RT57982_C015.indd   251 5/9/2007   4:29:54 PM5/9/2007   4:29:54 PM


	Book Cover
	Title
	Copyright
	Contents
	Foreword
	Introduction
	Part I: Social and cultural studies of biomedicine
	1 Medicalizing culture(s) or culturalizing medicine(s)
	2 Metaphors of medicine and the culture of healing: Historical perspectives
	3 Medicine as practice and culture: The analysis of border regimes and the necessity of a hermeneutics of physical bodies

	Part II: Epistemic practices and material culture(s)
	4 The future is now: Locating biomarkers for dementia
	5 Embodied action, enacted bodies: The example of hypoglycaemia
	6 Sociotechnical anatomy: Technology, space, and body in the MRI unit
	7 Risk and safety in the operating theater: An ethnographic study of sociotechnical practices

	Part III: Biomedical knowledge in context
	8 Genomic susceptibility as an emergent form of life?: Genetic testing, identity, and the remit of medicine
	9 Susceptible individuals and risky rights: Dimensions of genetic responsibility
	10 “Pop genes”: An investigation of “the gene” in popular parlance
	11 Genetics and its publics: Crafting genetic literacy and identity in the early twenty-first century
	12 Constructing the digital patient: Patient organizations and the development of health websites

	Epilogue: Indeterminate lives, demands, relations: Emergent bioscapes
	Contributors
	Index


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F 2006 Printer settings v20060424)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




