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ABSTRACT OF THE DISSERTATION 

 

Stabilizing the Unstable: Biomedical Research on Bipolar Disorder 

 

by 

 

Anna Victorovna Starshinina 

 

Doctor of Philosophy in Communication (Science Studies)  

  

University of California, San Diego, 2017  

 

Professor Kelly Gates, Chair 

 

This dissertation analyzes scientific research on bipolar disorder to explore how 

contemporary biomedical researchers investigate a condition that they understand to be 

only partly biological. Researchers emphasize the importance of social life and 

environment in the emergence of bipolar disorder, yet focus their research on isolated 

biological features, including human and animal brains, genes, and molecular processes. 
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They aim to explain this complex condition by focusing on just one piece of the puzzle at 

a time. But could these varying scientific approaches yield a unified understanding of 

bipolar disorder? 

This dissertation draws on ethnographic research to examine three biomedical 

research laboratories that focus on bipolar disorder. By describing the details of scientific 

practice, I show how distinct versions of bipolar disorder as a research object are actively 

crafted in laboratory research. This work sheds light on how researchers grapple with 

unstable research objects. There is no singular bipolar disorder, which is characterized by 

instability both in terms of patient experiences and diversity of scientific explanations. I 

argue that scientists use techniques of stabilization to produce a provisionally stable 

research object and thus create a distinct version of bipolar disorder in their laboratories. 

The work of stabilization in these laboratories is never complete and researchers 

continuously redefine their research objects.  

Ultimately, I argue that the different sets of tools and methods employed in 

neuroimaging, genetics, and animal research laboratories produce distinct versions of 

bipolar disorder. I challenge the idea that multiple research projects with varying 

methodologies can build up to a ‘big picture’ understanding of bipolar disorder. Based on 

my observations and on published scientific articles, I show that the research object in 

various laboratory sites is not the same object. Because bipolar disorder is defined and 

understood in different ways, findings from diverse research sites are incompatible with 

one another. I conclude that the aim of finding the overarching biological explanation for 

bipolar disorder needs to be more adequately balanced with efforts to improve clinical 

services and address patients’ needs today. 
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INTRODUCTION 

As a college student, I had the privilege of getting to know Emma, an 

exceptionally bright and passionate young woman. After we first became friends, I saw 

Emma frequently for a few months, but then all of a sudden, she was nowhere to be 

found. Later, I learned that Emma barely left her dorm room for weeks, staying in bed 

with no energy or desire to talk to anyone. She told me that this happens to her from time 

to time. Emma had a diagnosis of bipolar disorder—a condition that is marked by 

extreme moods that shift from mania to depression. During her manic episodes, Emma 

hardly slept, talked too fast, pursued dozens of new projects, and sometimes experienced 

paranoia. Almost always following manic episodes, she sank into a debilitating 

depression, feeling indifferent and empty, and sometimes thought about ending her life. 

Emma took a leave while she struggled to get her moods under control. For years, she 

was in and out of psychiatric wards. I heard about her from mutual friends, but our lives 

took us in separate directions.  

Back in college, I didn’t really understand bipolar disorder, nor how debilitating 

extreme moods can be. I could not understand how to distinguish between mania and 

normal behavior. On occasion, I would see that Emma is just a little too energetic, a little 

too exuberant, but it wasn’t easy to say whether these were signs of an oncoming manic 

episode. Now, after years of reading about bipolar disorder, I realize that the separation 

between normal moods and mania or depression is not straightforward for anyone. 

Mental health professionals—psychiatrists, psychologists, and other clinicians—have 

agreed upon certain symptoms that would indicate an onset of a mood episode. But 
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people’s experiences of mania and depression are so different that two people diagnosed 

with bipolar disorder may have very little overlap in the kinds of symptoms they 

experience. As a result, mental illness is difficult to diagnose, difficult to treat, and 

difficult to research.   

When I became a student of communication and science studies, I was drawn to 

thinking about the complex problem that mental illness—specifically bipolar disorder—

poses for scientists hoping to investigate its causes and effects. I learned of researchers 

who use neuroimaging scans to study the brains of people with bipolar disorder. I 

searched for other university professors who investigate the condition in other ways, 

using genetic screening, cell culture, or animal models. My attention turned to these 

biomedical approaches to investigating mental illness in which the biological body is 

examined in search of difference. In these research sites, the behavior of the patients, 

which is so important for clinicians and for clinical research, is less important than 

biological signs—brain activity patterns, genetic variants, molecular or chemical activity. 

These biological signs (or biomarkers) are measured using relatively novel technologies 

and analyzed using statistical tools. I began to see that the measurements, technologies, 

and analytical practices are all used by scientists to make some sense of a complicated 

problem.  

In this dissertation, I examine three biomedical research laboratories that focus on 

bipolar disorder to argue that there is no unitary bipolar disorder in these sites and that 

divergent scientific investigations will not necessarily build up to a single ‘big picture’ 

understanding of this condition. Biomedical research scientists seek to understand the 

biological causes and effects of bipolar disorder by investigating human and animal 
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brains, genes, and molecular processes. They aim to explain this complex condition by 

focusing on one piece of the puzzle at a time. But these varying scientific approaches 

cannot yield a unified understanding of bipolar disorder because the research objects in 

different laboratories are distinct from one another. There is no pre-determined, static 

bipolar disorder that can be brought into a laboratory and unpacked. Instead, the tools and 

methods that are used in scientific research produce a locally-defined research object.  

My analysis draws on an ethnography of a neuroimaging laboratory, a genetic and 

molecular biology laboratory, and an animal research laboratory. From 2012 to 2015, I 

followed scientists in their everyday work, interviewed key researchers, and gained a 

deeper understanding of the scientific context by attending conferences and reading 

published articles in biomedical research. My aim was to examine how bipolar disorder 

becomes a research object in scientific practice and to identify the specific ways in which 

scientists manage the instability that is characteristic of bipolar disorder.  

I found that different versions of bipolar disorder as a research object are 

produced through the actions and tools of scientific practice. The tools and methods 

employed in neuroimaging, genetics, and animal research laboratories enact bipolar 

disorder differently. In each scientific laboratory, a distinct research object is produced 

through the collective work of scientific researchers,1 people with a diagnosis of bipolar 

disorder, neuroimaging technologies, genetic screening tools, standardized assessments, 

DNA, cell lines, inbred mice, statistical analyses, and other living and non-living 

materials. As a result, the bipolar disorder that is studied in a neuroimaging laboratory is 

                                                 
1 I use the terms researchers and scientists interchangeably.  
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ontologically distinct from the bipolar disorder that is studied in a genetics laboratory and 

from the bipolar disorder that is studied in an animal research laboratory.  

In addition to identifying the multiplicity of bipolar disorder in scientific research, 

I trace how researchers grapple with unstable research objects that resist stabilization. 

There is no singular bipolar disorder, which is characterized by instability both in terms 

of patient experiences and diversity of scientific explanations. I use the term techniques 

of stabilization to describe the practices through which a provisionally stable research 

object and thus a distinct version of bipolar disorder is created in scientific laboratories. 

For example, researchers might seek to stabilize bipolar disorder (as a research object) by 

focusing only on particular areas of the brain or on genetic material. This allows them to 

enact boundaries around bipolar disorder and create a doable scientific problem. 

However, as I will show, the work of stabilization in scientific research is never complete 

and bipolar disorder remains a dynamic condition that requires scientists to think about 

how the physical body is shaped through ongoing interactions with the outside world.  

This dissertation explores how contemporary biomedical researchers investigate a 

condition that they understand to be both biological and social. Researchers emphasize 

the importance of social life and environment in the emergence of bipolar disorder, yet 

focus their research on isolated biological features. When I talked to scientists, they 

described it as solving the puzzle one piece at a time with the hope that the findings from 

the scientific community will eventually build up to a ‘big picture’ understanding of the 

disorder. By examining the challenges of compartmentalizing bipolar disorder into its 

component parts for separate investigations, I argue that scientific researchers will not be 

able to arrive at a single explanation for this condition. The ‘big picture’ will remain 



5 
 

 
 

fragmented because the objects being researched in different laboratories are not the same 

objects.  

Stabilizing the Unstable explains how scientific researchers investigate unstable 

research objects. Bipolar disorder is a particularly apt example of a research object that is 

difficult to pin down, but the conclusions I draw in this dissertation are broadly 

applicable to research on other topics. My work also reveals the possibilities and 

limitations of scientific research in finding a biological basis for mental illness. This 

allows me to reflect on whether the priorities of contemporary scientific research are set 

in a way that helps people suffering from mental illness today. 

   

THE CASE: RESEARCH ON BIPOLAR DISORDER 

Bipolar disorder is an exceptionally good case for seeing how scientists 

investigate unstable research objects because this condition is characterized by instability 

both in terms of patients’ experiences and in terms of theories about its origins. The 

diagnosis of bipolar disorder is given to people whose moods undergo extreme shifts; so 

this condition is fundamentally unstable in terms of the individual experiences it 

references. Further, it is also unstable in terms of how it is understood in the scientific 

and medical community. While there is general agreement about what a ‘classic’ case of 

bipolar disorder looks like, experts offer competing explanations about what kind of a 

thing bipolar disorder is—a genetic condition, a brain disorder, a whole-body ailment or 

some combination of the above that emerges in response to social and environmental 

circumstances. 
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Bipolar disorder is a psychiatric diagnosis assigned to people who experience 

recurrent episodes of mania and depression. During manic episodes, an individual may be 

full of energy and feel euphoric but may also be irritable. While mania is sometimes 

regarded with fascination in American culture with the assumption that it fuels creativity 

and productivity (Martin 2009), usually experiences of mania lead to reckless behavior 

that can be devastating for one’s physical health, finances, social standing, or career 

aspirations. In contrast, during the lows of depression, an individual may be lethargic, 

and feel sad or hopeless. Researchers estimate that 25-50% of people suffering bipolar 

disorder attempt suicide and somewhere between 6% and 19% of people with the 

diagnosis eventually die of suicide (Beyer and Weisler 2016). Bipolar disorder is usually 

a disruptive condition that interferes with the individual’s ability to function in society. 

Epidemiologists estimate that this condition affects about 5.7 million American adults in 

a given year, or about 2.6% of the population, and is equally common across men and 

women (Kessler et al. 2005).  

In the US, clinicians use the Diagnostic and Statistical Manual (DSM) to 

diagnose psychiatric conditions based on patient-reported symptoms of mania and 

depression.2 Diagnosing bipolar disorder is not straightforward. Symptoms of mania 

                                                 
2 The latest version of the DSM specifies two kinds of bipolar disorder: bipolar I and II. Patients diagnosed 
with bipolar I would have experienced at least one manic episode in their lives that lasted at least one week 
or that led to hospitalization. Bipolar II is diagnosed in patients who experience manic symptoms lasting for 
at least four days, but not more than a week—this is called hypomania. Even though bipolar disorder is best 
known for its recurrent episodes of mania and depression, the diagnostic criteria laid out in the DSM is not 
based on recurrence. A single episode of mania is sufficient for a diagnosis of bipolar I disorder. 
Psychiatrists explain that the majority of people who experience one manic episode will experience cycles 
of manic and depressive episodes in the future: The DSM notes that the experience of a depressive episode 
is not necessary for a diagnosis of bipolar I disorder because “the vast majority of individuals whose 
symptoms meet the criteria for a fully syndromal manic episode also experience major depressive episodes 
during the course of their lives” (American Psychiatric Association, 2013). 



7 
 

 
 

might not seem clinically significant and the majority of a person’s time is spent in 

depression rather than mania. As a result, the condition is often misdiagnosed as 

depression and treated with anti-depressants, which may make mood symptoms even 

worse.  

The descriptions of mania and depression as put forth by the DSM often do not 

match people’s experience of either state. Many people suffering from bipolar disorder 

also experience other psychiatric symptoms, including those of anxiety, psychosis, or 

attention deficit, making it difficult for clinicians to decide which diagnosis is most 

appropriate. Alcohol or drug abuse is common among people with bipolar disorder, 

further complicating the clinical profile.3 On average, people are diagnosed with other 

conditions for more than a decade before they receive a diagnosis of bipolar disorder. 

There are no blood tests, brain scans, or genetic screenings that are used to diagnose 

bipolar disorder. As a consequence, a great deal of scientific research on the condition 

seeks to identify biomarkers associated with the disorder in order to improve diagnosis. 

This condition is seen as manageable, but incurable: the DSM diagnosis is a 

lifetime marker. Patients diagnosed at any point in their lives with bipolar disorder can be 

considered to have bipolar disorder for their entire lives, even if it is “bipolar disorder in 

full remission” (APA 2013). More likely than not, however, patients diagnosed with the 

disorder continue to experience mood fluctuations. People diagnosed with bipolar 

disorder often rely on both medication as well as psychotherapy to prevent relapse and 

reduce the severity of symptoms. Lithium is one of the most common medications 

                                                 
3 There are also debates in psychiatry about the existence of pediatric bipolar disorder. While some 
scientists hold that it’s the same disease that presents at an earlier age, others propose that symptoms of 
bipolar disorder in children might be symptoms of another illness that requires different treatment.  
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prescribed to people diagnosed with bipolar disorder, although there are other ‘mood 

stabilizers.’ Interestingly, the scientific community is still unclear about lithium’s 

mechanism of action, something that I will discuss in more length in Chapter 3.  

The term bipolar disorder is relatively new: it became popular in the 1990s, 

replacing manic-depressive illness.4 Since then, bipolar disorder has captured the 

American cultural imaginary (Martin 2009) and figures in fiction films, documentaries, 

television series, and memoirs.5  The memoirs of people living with bipolar disorder, 

including An Unquiet Mind ([1997] 2011) by Kay Redfield Jamison, Madness (2008) by 

Marya Hornbacher and The Dark Side of Innocence (2011) by Terri Cheney, led me to 

question how scientific claims about bipolar disorder’s biological basis were echoed in 

personal narratives by people with the condition. In Bipolar Expeditions (2009), 

anthropologist Emily Martin examines the experiences of people living with a diagnosis 

of manic depression6 based on her ethnographic research of support groups, clinical 

encounters, and other practices through which bipolar disorder is managed. She grounds 

her work in an examination of bipolar disorder references in popular culture. Martin 

shows that American culture is fascinated with manic behavior, going so far as to emulate 

mania to boost workplace productivity. Yet people living with a diagnosis of manic 

depression are still thought of as irrational individuals, an assumption that Martin 

disproves by demonstrating that these individuals are indeed rational and self-aware.  

                                                 
4 Healy (2008) suggests that the term manic-depressive illness began to vanish after pharmaceutical 
companies started to market newly-developed mood stabilizers and rebranded the condition as bipolar 
disorder that seemed more clinically precise. This is a reminder that illness and disorder are constructed, 
often by professional groups who have something at stake in defining the boundaries of their practice. 
5 Movies include: Silver Linings Playbook 2012, A Summer in the Cage 2007, Mr. Jones 1993, Mad Love 
1995; TV series include Homeland and Mind Games.  
6 Martin prefers the term manic depression to bipolar disorder. 
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Martin’s work illuminates an important distinction between manic depression as a 

lived experience and manic depression as a diagnostic category. She shows that the way 

that patients experience mood episodes is different from the way that they enact and 

perform mania and depression during clinical encounters. This can be extended to 

scientific research settings: bipolar disorder as a scientific research object is distinct both 

from bipolar disorder as a lived experience of mania and depression, as well as from 

bipolar disorder as a diagnosis discussed in clinical settings. In research settings, bipolar 

disorder is made into a scientific research object about which scientific claims are 

made—claims that are intended to pertain to groups of individuals, not a single patient.  

By explaining how scientists investigate bipolar disorder and how they manage its 

instability, my work offers insights for scholars who are interested in the production of 

scientific knowledge. As I will argue throughout this dissertation, bipolar disorder is not a 

pre-existing object that is brought into the laboratory to be investigated by scientific 

researchers. Rather, bipolar disorder is actively being defined, articulated, and modified 

through the actions and tools employed in scientific practice. And because it is defined in 

practice, it takes on different forms and meanings depending on the sites where it is 

researched.   

In research settings where scientists study people with a diagnosis of bipolar 

disorder, they must deal with the diversity of bipolar disorders that participants in their 

research studies experience.7 For example, they may have to separately analyze people 

                                                 
7 The experiences of mania and depression can be so dissimilar across patients that it is hard to believe that 
these symptoms are diagnosed as the same condition. Some people only have a few manic and depressive 
periods in one year with long periods of relatively calm moods in between. Others’ moods change 
drastically over the course of weeks or even days. While many people first develop symptoms that may be 
thought of as bipolar disorder in their late teens, there are older adults who start to have symptoms after 
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who are currently in a depressed state versus those who are in a manic state; or people 

whose symptoms improve with lithium versus those who experience no improvement. 

Scientists have to decide how to account for, or even whether to include, people who 

were diagnosed with bipolar disorder at a very early age, or people who have psychotic 

symptoms (like hallucinations), or people who also have an anxiety disorder, and so on. 

Because this condition is marked by temporal instability as symptoms appear and 

disappear, researchers devise recruitment strategies and sub-classifications in an attempt 

to manage the dynamics of the disorder.  

Research on the biological basis of bipolar disorder is particularly useful for 

seeing how scientists actively craft their research object. Scientists who are looking for 

traces of bipolar disorder in the biological body treat it like a physical condition—one 

that involves brains, genes, and various physiological systems. But how physical 

differences of people with a diagnosis of bipolar disorder translate into moods and 

behaviors remains unknown. Without those links between physical differences and 

disease manifestations, scientists must articulate compelling reasons for focusing on 

particular body parts or processes. By focusing attention on specific biological aspects, 

scientists actively craft a research object. This craftwork occurs in many areas of 

scientific inquiry, but it is particularly conspicuous in research on bipolar disorder 

because this condition does not have an agreed-upon locus.  

Bipolar disorder is also a good case for seeing how scientists articulate the 

relations between biology, social life, and the environment. Bipolar disorder is known to 

                                                 
fifty. To manage these different symptomatic presentations, clinicians have formally distinguished between 
bipolar I (the classic manic depressive illness), rapid cycling bipolar disorder, and bipolar II, which is 
marked by hypomania rather than mania. 
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run in families, but it is not simply inherited; it is merely more likely among relatives of 

individuals with a diagnosis. There have been many scientific studies hoping to identify 

the genetic markers of this condition, although with little success, as I discuss in more 

detail in Chapter 2. Scientists who study the genetics of bipolar disorder tend to explain 

that both genetic and non-genetic factors are important in the onset of the illness. In 

scientific publications, scientists theorize that this condition emerges through an interplay 

of genes, non-genetic biological material and the environment more broadly. I note, 

however, that while scientists readily acknowledge the importance of non-biological 

elements in driving mood episodes, they promote studies of the condition that focus on 

neurobiology, genetics, and molecular processes.  

There are multiple ways of doing research on bipolar disorder. Some researchers 

study the effectiveness of various pharmaceutical and non-pharmaceutical intervention 

strategies. Clinicians characterize particular cases of bipolar disorder with and without 

other diagnoses. But the bulk of U.S. federal funding goes toward researching this 

disorder in neuroscience, molecular biology, and genetics laboratories (see Figure 1). The 

U.S. National Institute of Mental Health (NIMH) plans to allocate more than half of its 

2016 annual research ($541 million) funds to basic science research, which includes basic 

neuroscience, genetics, basic behavioral science, research training, resource development, 

and drug discovery. The amount of support for basic science research has grown by 35% 

over the past decade (from $404 million in 2006). During the same period, funds 

allocated for services and intervention research8 have declined by 21% to $145 million.  

                                                 
8 This includes intervention research to evaluate the effectiveness of pharmacologic, psychosocial 
(psychotherapeutic and behavioral), somatic, rehabilitative and combination interventions on mental and 
behavior disorders, as well as mental health services research (NIMH 2016). 
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Figure 1. Share of NIMH research funding, 2006 (actual) and 2016 (projected). 

Source: National Institute of Mental Health.  

 

Despite receiving a growing share of federal funding, basic science research has 

had minimal impact on the diagnosis and treatment of mental illnesses, including bipolar 

disorder. As genetic and neuroscientific approaches to studying mental illness became 

more common in the 1990s, scientists initially hoped that they would be able to identify 

the source of these conditions and even devise targeted treatments. But these goals have 

not been achieved. By 2016, most scientists have acknowledged that the causes of mental 

illness are far more complex, and will require investigations from multiple perspectives. 

Scientists working in these fields often describe their work in terms of solving a piece of 

a larger puzzle. According to the scientists I interviewed, biological research will not 

provide all the solutions, and other lines of inquiry are necessary to complete the picture.  

Since bipolar disorder is not located in any one site, scientists employ varying 

approaches for investigating its biological underpinnings. None of the approaches that I 
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address in this dissertation—neuroimaging, genetic, molecular biological, or animal 

research—towers above the others in its ability to explain bipolar disorder. Instead, there 

are coexisting scientific theories that frame the condition as a brain disorder, a genetic 

condition, a chemical imbalance, and a result of inflammation. Bipolar disorder is 

unstable not only because of its varied symptomatology but also because of its 

multiplicity in scientific research. By analyzing scientific practices for studying bipolar 

disorder, I take advantage of this unique opportunity to see how scientists attempt to 

stabilize an unstable research object.  

 

THE CLAIM: LABORATORY PRACTICES PRODUCE DIFFERENT BIPOLAR DISORDERS 

There is no singular bipolar disorder that is studied in scientific research 

laboratories. Instead, bipolar disorder is a different object of research, even in 

contemporary scientific laboratories where researchers focus their investigations on 

ostensibly the same condition. In my ethnographic research of three scientific laboratories 

that focus primarily on bipolar disorder, I find that different kinds of research objects—

all called bipolar disorder—are produced and sustained through scientific practices. 

Researchers make laboratory-specific decisions regarding what constitutes this condition; 

they also employ varying methods for investigating its causes and effects and 

characterize bipolar disorder using particular techniques (for example, in terms of 

statistical risk or in relation to mouse models of depression). The result is not that bipolar 

disorder is seen from different perspectives; rather, bipolar disorder in these sites is a 
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different research object. Its multiplicity exists even though the laboratories I study have 

the same goal: to understand the biology of bipolar disorder.  

The goal of my dissertation is to elucidate how the instability of bipolar disorder 

is mitigated, and at least partially stabilized in laboratory practice. For a science studies 

audience, the claim that a mental illness is not a unitary entity is far from surprising. 

Annemarie Mol (2002) has shown that a medical disease—specifically, atherosclerosis—

is enacted or ‘done’ differently in research, clinical, and non-medical contexts. Compared 

to physical diseases, there is even less agreement about diagnosis and classification of 

mental illnesses, so it is to be expected that bipolar disorder would also be enacted 

differently in separate communities of practice. The main contribution of my dissertation 

to science studies lies in examining how scientists manage the multiplicity of a research 

object in their work. Scientists themselves understand the research object to be unstable, 

so how do they actively manage this condition’s lack of a consistent definition? I describe 

examples of ways in which scientists try to stabilize bipolar disorder as a research 

object—and in so doing, create a distinct version of bipolar disorder in their laboratories.  

In investigating different scientific approaches for studying bipolar disorder, I 

examine use of neuroimaging technologies, practices of genetic research, the role of 

numbers and statistics in scientific knowledge-making, and reliance on animal models. 

All of these topics have figured prominently in recent science studies scholarship, and I 

address some of those works in individual chapters of my dissertation. Unlike the 

scholars who focus solely on neuroimaging or genetics or computation in biomedical 

research, I do not trace the history of these practices and discuss the broad implications of 

those practices for science and medicine. Instead, I start with a specific illness, and see 



15 
 

 
 

how a variety of research practices are used across different laboratories to define and 

enact a particular version of that illness.  

Since researchers cannot simply bring in ‘bipolar disorder’ into the laboratory, 

they instead focus their research on biological sites or processes that are thought to be 

related to bipolar disorder. Researchers create tractable research objects using what I call 

techniques of stabilization.9 I use this phrase to refer to the agreed-upon methods through 

which researchers seek to manage the fluctuations and dynamic patterns of bipolar 

disorder in order to produce a provisionally stable research object. It is through 

techniques of stabilization that bipolar disorder emerges as a different kind of research 

object in laboratories with varying epistemic practices. In the sites I study, techniques of 

stabilization include the use of imaging technologies, genetic screenings, mouse models, 

and pharmaceutical treatments. Elsewhere, they may also involve social interventions, 

psychotherapy and other techniques that act upon the body. Using these methods, 

scientists seek to stabilize some aspects of their research objects: focusing on particular 

spaces of the body, scanning patients at certain moments in time, bracketing off lifetime 

variation by focusing on static genetic variants, or limiting inquiry to a single 

physiological system or process.  

                                                 
9 By describing the process of crafting a research object as a ‘technique’ of stabilization, I am drawing on 
Michel Foucault’s use of ‘technique.’ Foucault often uses technique and technology interchangeably, but 
technologies appear to be composed of several techniques, while techniques are specific practices with a 
particular aim. For Foucault, techniques are “a form of power” (1982, 212) that create and transform.  In 
his wide-ranging body of work, Foucault examines forms of power that transform relations between 
individuals, as well as those that affect an individual’s self-identity and ways of working on oneself. 
Adopting the term technique allows me to emphasize scientists’ local practices that exert power by creating 
a local definition of bipolar disorder as a research object. These practices are consequential for the 
production of knowledge about the condition and for enabling new forms of managing mental illness in 
society.   
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One technique of stabilization is adopting a spatial focus: researchers focus their 

investigation on a single biological site. Since the brain has long been implicated with 

mental illness, neuroscientists and other researchers analyze brains of people with and 

without bipolar disorder. Geneticists compare the genetic profile of families that have a 

history of bipolar disorder; they also analyze genetic differences among unrelated 

individuals with and without the condition. Some scientists examine the differences in 

molecular activity within groups of cells that have particular genetic differences 

associated with bipolar disorder. Others study the brain tissues of animals who have 

either behavioral or genetic similarities to individuals diagnosed with bipolar disorder. In 

these studies, researchers focus their attention at a particular site: brain, gene, cell, or 

animal. Other parts of the body or coexisting biological processes are bracketed off. 

By focusing on a single site, researchers stabilize their research object by enacting 

boundaries around it. Bipolar disorder becomes a different kind of research object in 

neuroimaging, genetics, and other kinds of sites. The production of bipolar disorder as a 

research object occurs within specialized domains of expertise. That is, scientists in 

different laboratories who use the same approach will generally agree on many aspects of 

how bipolar disorder is to be studied. For example, geneticists might agree on general 

best practices for genotyping or analyzing genetic data, even though the exact protocol 

for these techniques may vary. So while it makes sense to think of the multiplicity of 

bipolar disorder as a research object, I do not mean to suggest that it’s entirely different 

across laboratories. Further, there may be different research objects that are studied 
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within the same site. Some principal investigators10 lead several projects that employ 

different approaches for studying bipolar disorder.  

Even scientists using the same techniques in the same institution might define 

their research object differently. Bipolar disorder is not fully stable even in laboratories 

where scientists work continuously to stabilize it as a research object. What is produced 

in laboratories is a provisional stabilization—a temporarily stable research object that is 

sustained only through ongoing efforts to define bipolar disorder. For example, in 

genetics laboratories, scientists produce bipolar disorder as something that can be 

detected through genotyping and statistical analysis. But they cannot quite stabilize 

bipolar disorder in the genome because genes themselves are not stable. Contemporary 

scientists consider genes to be dynamic elements that are continuously shaped through 

interactions with other biological materials during an individual’s lifetime. So bipolar 

disorder can be studied not only in terms of genetic makeup, but also in terms of gene-

gene interactions, or in terms of modifications to gene expression. Each of these pursuits 

raises further questions about where to look for evidence of bipolar disorder and how to 

think about its emergence. The work of stabilization is never complete. Bipolar disorder 

remains a heterogeneous, dynamic condition in scientific research laboratories. 

In addition to illustrating the multiplicity of bipolar disorder, my analysis 

confirms that biological explanations drawn from specialized scientific studies cannot 

fully explain bipolar disorder. Like most complex human conditions, bipolar disorder 

cannot be reduced to biology. As I will show, scientific attempts to study the biological 

                                                 
10 Principal investigators are scientists who typically obtain the funding for their research studies, and are 
often leading the work of other researchers in their laboratories. 
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aspects of mental illness have shown that the line between biological body and the 

external environment is not all that clear. The environment—which is also defined and 

stabilized in various ways by scientific researchers—plays an integral role in biological 

function. Brain activity, cellular processes and even gene expression are modified during 

an individual’s lifetime of experiences. Efforts to understand bipolar disorder through its 

biological features must always incorporate ideas about how the world outside of the 

body interacts with internal biology.  

Why does it matter that bipolar disorder is a different research object in different 

laboratories? Because scientists study bipolar disorder from multiple angles with the hope 

of piecing together one big picture of what bipolar disorder looks like. Scientists focus on 

component parts of bipolar disorder—such as brains or genes, mania or depression, 

people or animals—and promote further biological research as a way of getting clarity on 

what bipolar disorder really is. But, building on my argument that bipolar disorder is 

produced as a different research object in laboratory sites, I argue that multiple 

perspectives would not add up to solve the problem of bipolar disorder.  

When I first entered a scientific laboratory years ago, I expected that scientists in 

neuroimaging or genetics fields would try to make neat separations between biological 

body and social life, or that they would try to precisely outline the causal chains that lead 

to symptoms associated with bipolar disorder. I found that they did neither of those. The 

scientists I met did not think that bipolar disorder can ever be localized in a static 

biological structure or even process. Instead, they acknowledged that bipolar disorder is a 

heterogeneous condition that involves thousands of interactive processes unevenly 

distributed within and beyond the body. At the same time, however, these scientists 
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structured their research around distinct biological components like brains, genes, or 

specific mechanisms. They did this not because they thought that bipolar disorder or 

other conditions could be isolated or stabilized within these frames, but because it 

allowed them to investigate specific research questions and publish findings with the 

hope of solving a complex puzzle one piece at a time. 

The ‘puzzle’ trope seems to come hand in hand with increased scientific 

specialization. When I talked to scientists about how their work relates to other research 

on bipolar disorder, I often heard them say that they are solving only one piece of the 

puzzle, while other researchers focus on other pieces. The combined efforts of various 

scientific research groups ideally build up to one ‘big picture.’ This understanding that 

various approaches resolve discrete puzzle pieces that fit together is also represented in 

articles about scientific knowledge intended for the general public. For example, an 

article in The Scientist entitled “The Psychiatrist’s Jigsaw” (Scudellari 2013) describes 

the work of geneticists studying schizophrenia and bipolar disorder as piecing together 

pieces of the genetic puzzle by identifying risk alleles. The article is accompanied by two 

illustrations (see Figure 2): one is a painting of a man’s head, where part of his face and 

forehead is assembled of interlocking jigsaw pieces that replace impressionistic 

brushstrokes with a more realistic representation; the other is a depiction of jigsaw pieces 

with labels such as “Neuronal development” and “Calcium channel signaling” that are 

linked to build blocks marked schizophrenia and bipolar disorder.  
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Figure 2. Depictions of scientific research as interlocking jigsaw puzzles. Source: 

The Scientist (Scudellari 2013). 

  Such comparisons of scientific research and puzzle solving11 are based on the 

assumption that individual investigations will yield solutions that can neatly fit together 

to explain a single problem. But there is no a unitary picture of bipolar disorder that, once 

solved, will explain how all individuals with bipolar disorder develop the condition. 

Based on my knowledge of scientific research in the field and my conversations with 

researchers, I conclude that there are many different kinds of bipolar disorders. Further, 

there is no reason to expect that scientists working in different fields (neuroimaging, 

genetics, animal research, molecular biology) will develop complementary 

understandings of the condition. While I did not see that the findings produced by 

different laboratories conflict with one another, it was clear that bipolar disorder can be 

                                                 
11 Here, I am not talking about puzzle solving in the way that Thomas Kuhn ([1962] 1996) describes 
normal science as puzzle solving. There are parallels to be drawn, but the critical distinction is that Kuhn is 
referencing puzzles that are not necessarily part of a single, unified solution. In contrast, the way that 
scientists describe their work to me and the way that The Scientist article represents scientific research is 
about working out individual puzzle pieces that will eventually fit together to complete a whole.  



21 
 

 
 

defined and understood in distinct ways. Because of the multiple knowledges produced 

about this condition, it is perhaps more appropriate to think of a puzzle (or many different 

puzzles, since there are many bipolar disorders) that has a different solution depending on 

how you try to solve it. This puzzle is open-ended and not based on fitting each piece into 

a single right place. In short, there is no unitary picture of bipolar disorder that can be 

built up through interlocking individual investigations.  

 

THEORETICAL ORIENTATIONS AND CONTRIBUTIONS 

 My dissertation fills a gap in existing literature by examining how the practices of 

laboratory researchers produce particular understandings of mental illness. Much of the 

social studies scholarship on mental illness has examined clinical practices of diagnosis 

and treatment, but little of it has focused on laboratory research. In examining laboratory 

activities, I engage with science studies scholars who examine scientific research 

practices including feminist science studies scholars who considers how objects are made 

to exist through ongoing, interactive practices that involve human and non-human 

participants. I contribute to this literature by examining multiple scientific communities 

that investigate the same object using different approaches and questioning whether their 

findings could ever add up to a unitary explanation for a complex phenomenon.  

 

Social studies of mental illness and biomedicine  

My account complements other humanistic and social scientific work regarding 

mental illness, but takes it into a different direction by examining laboratory practices. 
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Much of the existing literature on mental illness examines how certain behaviors begin to 

be seen as pathological in particular social, cultural, and historical contexts. As some 

behaviors, including thoughts, perceptions, and actions, are interpreted as pathologies, 

they are diagnosed as mental illnesses: schizophrenia, manic-depressive illness or bipolar 

disorder, anxiety disorder, post-traumatic stress disorder, and so on. Scholars like 

Georges Canguilhem ([1966] 1989) and Michel Foucault ([1964] 1988) have shown that 

the separation between normality and pathology emerges within particular sociocultural 

conditions and changes over time. For example, Foucault argues that madness does not 

exist as a separate object, but only as a construct that emerges within particular modes of 

treating it and talking about it. 

Many social scientists writing about mental illness have focused on diagnostic 

practices and on the emergence of new diagnostic categories in order to show that mental 

illness is not a pre-existing condition that is identified by clinical experts, but something 

that only comes into existence through the act of clinical diagnosis. Mental illness is very 

much a cultural phenomenon because its diagnostic practices are dependent upon social 

conventions, institutional arrangements, assumptions about the locus of disorder, and 

financial motivations of the pharmaceutical industry (Caplan 1995, Frances 2013, Healy 

1997, Kutchins and Kirk 2003, Lakoff 2000, Lane 2007, Metzl 2009). Cultural 

assumptions and biases with respect to racial, cultural, gendered, or socioeconomic 

groups play a role in the practices of diagnosing mental illness. Beyond diagnosis, the 

clinical treatment of mental illness is also a culturally-specific practice. For example, 

historians and sociologists have investigated how cultural and political perspectives on 

madness in society shape the clinical treatment of people who are deemed mad or 
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mentally ill (Digby 1985, Scull 1979, 1981, Rothman [1971] 2002, Goffman [1961] 

1990, Grob [1973] 2009).   

I draw on this literature to conceptualize bipolar disorder as a condition that is 

brought into being through practice. But instead of focusing on the diagnosis of bipolar 

disorder, I turn to scientific research on the condition. Bipolar disorder is brought into 

being in different ways in research contexts. My dissertation investigates scientific 

research sites in which bipolar disorder is produced in order to examine the multiple ways 

in which it can emerge as a scientific research object.   

There are only a handful of scholars who have examined how the work of 

laboratory researchers transforms our understanding of mental illness as something that is 

detectable in individual bodies. The two scholars whose work I am most directly in 

conversation with are Joseph Dumit and Margaret Lock. In Picturing Personhood (2004), 

Dumit investigates how researchers use positron emission tomography (PET) scans to 

construct and present brain images of people diagnosed with schizophrenia or depression. 

Dumit argues that images of the brain normalize assumptions of difference between the 

normal and the mentally ill body. He shows that the brain images that populate the 

scientific journals typically foreground the difference between normal and pathological 

brains to make this difference most visible. These images reinforce the assumption that it 

is possible to detect tangible evidence of mental illness with neuroimaging; and further, 

that schizophrenic people have a certain kind of brain and are therefore biologically 

different from others (2004, 131). Images accompanied by labels like “normal” and 

“schizophrenic” or “depressed” reinforce and normalize the assumptions of difference 

between the normal and the mentally ill body. Not only patients, but all members of a 



24 
 

 
 

society in which images of brains proliferate begin to understand themselves through a 

biomedical lens.12 His main point is that the practices of science and medicine play a 

critical role in how we configure the nature of personhood. 

Dumit’s work is useful for me in understanding how visualization technologies 

contribute to the conceptualization of mental illness. He follows PET images as they 

travel beyond the laboratory in journals, legal settings, and the imaginaries of persons. 

Dumit’s laboratory fieldwork generates useful analysis of the social interactions, cultural 

assumptions, and practical considerations that shape the way PET is used as a 

technology. But he does not engage deeply with the ways in which schizophrenia and 

depression have been reconfigured through these laboratory practices. My dissertation 

considers how mental illness is produced through laboratory research. By extending the 

scope of my research to include genetics and animal research laboratories in addition to 

neuroimaging laboratories, I build on Dumit’s work to show that the different 

technologies used in these sites inform multiple ways of understanding, investigating, and 

explaining mental illness.  

Margaret Lock’s The Alzheimer Conundrum (2013) is useful for my work in that 

it theorizes the consequences of biomedical research on a complex medical condition. 

Lock focuses on a single condition—Alzheimer’s disease—and explores how scientific 

researchers studying Alzheimer’s struggle to resolve uncertainties between ‘normal’ 

aging and dementia. She traces the “dominant research paradigm” in Alzheimer’s disease 

research over the past four decades to show the difficulties in investigating this condition. 

                                                 
12 For an analysis of how brain images that circulate in news media shape the practices of everyday life in 
contemporary American culture, see Davi Johnson Thornton (2011). 
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Lock argues that “the ontological status of AD [Alzheimer’s disease] is open to debate” 

(2013, 22) because there is no single way of understanding it. Lock conducts an in-depth 

examination of genetics research and the emergence of Alzheimer’s disease as something 

that exists in a “prodromal” stage when individuals are at risk for the condition but do not 

yet have detectable symptoms. Lock traces a move in scientific research toward studying 

Alzheimer’s disease in terms of risk and susceptibility by investigating genetic 

associations (such as the APOE gene). However, she claims that existing genetic research 

techniques are incapable of understanding how genes function throughout individuals’ 

lifetimes. Lock writes, “the findings make it abundantly clear that decontextualized 

information about genes is merely a first, hesitant step toward confronting the complexity 

associated with AD genetics” (162).  

Lock draws attention to the inability of scientists to explain Alzheimer’s disease 

despite evidence of statistically-significant genetic associations and the existence of 

genetic tests for Alzheimer’s risk. She makes a case that the most effective way to 

ameliorate the impact of Alzheimer’s disease worldwide would be to implement public 

health programs that engage the needs of elderly people, and especially focus on 

individuals who are living in poverty and who lack access to nutrition, sanitation and 

education. In order to make substantive progress in reducing the incidence of 

Alzheimer’s, researchers would need to investigate how biology is entangled with 

historical, environmental, social, cultural, and political variables.  

I adopt Lock’s understanding of a disease as something that has no ontological 

stability. She examines how scientific researchers create different forms of Alzheimer’s, 

for example, as a condition that exists in terms of risks and susceptibilities. In a similar 
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vein, I examine how particular kinds of research and interventions produce a particular 

version of bipolar disorder. In contrast to Lock, I focus on the details of scientific 

practices in only a few laboratories whereas Lock traces the general scientific 

perspectives on the nature of Alzheimer’s disease, situating it in historical shifts, and 

drawing on interviews with scientists, clinicians, and patients. My dissertation is 

informed by ethnographic observations of particular laboratories and only then supported 

by external research of the scientific field. By zooming in on the practices within three 

laboratories that are unified in investigating the biology of bipolar disorder, I can recount 

specific examples of how this mental illness is produced in scientific practice. These 

observations allow me to see more clearly how local decisions as well as technologies, 

material objects, statistical analyses and other tools are deployed in an effort to manage 

the complexity of a condition that doesn’t have a clear cause.  

My focus on laboratories that examine the biological basis of mental illness is 

guided by an interest in tracing how biological research technologies and approaches 

shape our cultural understanding of disease. I examine how bipolar disorder—when it is 

seen as a biological condition—manifests in different versions across scientific 

laboratories, yet does not emerge as a unitary entity with a clear spatial locus. I adopt 

theories and methods from laboratory studies13 and medical anthropology to investigate 

how contemporary scientists produce knowledge about the human body, including health 

and disease (Dumit 2004, Epstein 1996, Fausto-Sterling 2000, Fujimura 1996, Jain 2013, 

                                                 
13 Within science studies, there is a rich tradition of laboratory studies stemming from the work of Karin 
Knorr-Cetina (1981) and Bruno Latour and Steve Woolgar (1979) and demonstrating that knowledge is not 
discovered but is actively manufactured by laboratory researchers whose work is situated in political, 
cultural, and economic contexts. 
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Lock 2013, Martin 1994, Mol 2002, Oudshoorn 1994, Wolf-Meyer 2012). Building on 

the work of these scholars, I understand disease to be something that is not universal, but 

rather defined in particular social and cultural contexts, and with the use of specific 

technologies, such as the tools of biomedical research. 

In contemporary Western societies, scientific research and scientific knowledge 

are thoroughly implicated with the formulation of guidelines for medical treatment. The 

trend of increasing scientific authority over medical practice has been described by 

Clarke et al. (2010) as biomedicalization.14 Clarke et al. argue that since 1985, American 

medicine has entered a period of biomedicalization, marked by an increased focus on risk 

and surveillance, treatment and enhancement by technoscientific means, and the 

production of new individual and collective technoscientific identities.15 The prefix bio 

signals the increasing importance of biological sciences to the practice of medicine and it 

also allows the authors to elaborate on the relationship between biomedicalization and 

Foucault’s ideas of biopower and biopolitics. Biomedicalization theory has been taken up 

widely across the social sciences to contextualize the transformations in clinical and 

research practice, as well as to make sense of the possible implications on individuals and 

social groups.  

Aspects of biomedicalization have shaped the practice of psychiatry and 

psychology, the medical disciplines most directly involved in the diagnosis and treatment 

                                                 
14 This period of biomedicalization follows an era of medicalization in which the field of medicine 
increasingly claimed authority over deciding which human conditions and behaviors are pathological and 
need to be treated. For example, consider the medicalization of problems like alcoholism, homosexuality, 
or obesity (Conrad 1992). 
15 Clarke et al. (2010) take the term technoscience from Latour (2003) to highlight the impossibility of 
distinguishing between ‘basic’ science and ‘applied’ technology, and the need to think of them as hybrids. 
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of mental illness. It is not, however, that biological sciences have greatly changed clinical 

practices related to mental health and illness. Diagnosis is still made based on patient 

reports and clinical observations, and psychopharmaceutical treatment is still largely 

based on trial-and-error for individual patients. What has changed, however, is the 

conviction that biological basis for conditions like schizophrenia and bipolar disorder will 

be identified through laboratory research and that it is a matter of time before these 

research efforts will yield better and improved ways for diagnosing and treating mental 

illness, and even predicting its onset. 

Through my research, I find that biomedicalization can take different forms: the 

biology of bipolar disorder is not unitary, but manifests itself differently through the 

varying practices of laboratory researchers. Because there are multiple versions of bipolar 

disorder that emerge in biological research contexts, there is more than one way in which 

clinical practices related to mental illness may be reshaped through biomedicalization. 

That is: just because biological sciences may play a greater role in mental health practices 

in the future, there is not necessarily going to be a shared understanding of the biology of 

mental illness.  

 

Organization of scientific research into communities of practice 

My research investigates multiple sites of scientific practice that are all broadly 

organized around the same goal of understanding the biology of bipolar disorder. There is 

a substantive body of work in science studies that has sought to describe how scientific 

research is organized toward a shared goal, and how particular scientific theories and 

practices dominate over others. I contribute to this work by examining distinct 
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contemporary scientific communities of practice, and showing how research practices 

within those communities engender multiple versions of the same condition.  

The notion that bipolar disorder and other mental illnesses have a biological basis 

(i.e. are caused by biological pathologies) is a particular “style of thought” that is 

prominent in contemporary psychiatric research. The phrase “style of thought” comes 

from one of the earliest analyses of the social relations that are involved in scientific 

inquiry, written by Ludwik Fleck ([1935] 1979). Fleck argued that scientific knowledge 

emerges from shared ways of thinking, seeing, and practicing. A shared epistemic 

background and methodology constitutes a particular style of thought within which 

individual investigators conduct research and formulate statements. A style of thought is 

not just an abstract orientation or shared patterns of reasoning, but also a set of material 

technologies and practices that enable those patterns of reasoning and constitute a 

particular form of scientific research.  

Fleck’s styles of thought bear similarity to the notion of paradigm, as articulated 

by Thomas Kuhn ([1962] 1996), who also examined the role of the scientific community 

in the production of knowledge. Kuhn argued that paradigms are models that structure 

particular traditions of scientific research by providing a set of shared rules for defining 

and solving problems. Compared to Fleck who believed that thought styles transform 

gradually, Kuhn was more interested in theorizing rapid paradigm shifts, which he saw as 

moments of revolution that occur in response to an accumulation of anomalies that 

cannot be explained by the existing paradigm. For both Fleck and Kuhn, scientific facts 

are produced within a community that employs similar ways of structuring and resolving 

problems.  



30 
 

 
 

Fleck and Kuhn analyze how ‘thought collectives’ or ‘scientific communities’ 

unify the practices of scientific researchers by providing a framework within which 

questions are asked and answers sought. While they both acknowledge that multiple 

styles of thought or paradigms exist simultaneously, they do not examine the distinctions 

among coexisting scientific research methods. I am interested in precisely these kinds of 

methodological and epistemic differences through which some researchers might study 

bipolar disorder as a brain condition while others focus on its genetic basis. How are 

these ways of studying bipolar disorder made possible in laboratory practice? What are 

the material artifacts that enable distinct perspectives? What is bipolar disorder in these 

different sites? To make sense of multiple scientific communities, I draw on Karin Knorr 

Cetina’s (1999) work on “epistemic cultures.”  

Knorr Cetina examines scientific research fields as cultures with particular 

processes and knowledge systems. She traces the functioning of “contemporary 

machineries of knowing” (1999, 2) within two distinct cultures: experimental high energy 

physics and molecular biology. In these research fields, scientists relate to their objects of 

knowledge in different ways (through signs and simulations versus experientially) and 

organize their work differently (collectively around a large experimental device versus 

individual scientists led by a laboratory leader). Knorr Cetina’s work demonstrates the 

fragmentation of contemporary science and is an argument against the unity of science 

and scientific method.  

I find the notion of epistemic cultures useful for analyzing the distinct research 

environments where knowledge about bipolar disorder—and bipolar disorder itself—is 

produced. While Knorr Cetina examines fields that focus on dissimilar research objects, I 
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seek to understand how even the laboratories that ostensibly focus on the same research 

object construct and approach that research object in different ways. Scientific 

researchers who employ neuroscientific, genetics, and animal research approaches 

employ varying collections of material artifacts to construct a particular version of 

bipolar disorder that become known through different ways. These different ways of 

knowing suggest that there is no single, stable entity of ‘bipolar disorder’ upon which 

scientists offer varying perspectives, but rather multiple versions of the disorder that 

emerge within distinct laboratories.  

Like Knorr Cetina, I adopt an ethnographic approach to studying specific 

laboratories. I do not intend to make claims about all neuroimaging, genetic, or animal 

research laboratories. Instead, my work seeks to show that researchers in these 

laboratories, which are situated within their own epistemic cultures, create local unique 

definitions of bipolar disorder through their research practice. That is, even though the 

cultural practices of these laboratories are informed by and contribute to a broader 

scientific community, the definitions of bipolar disorder that are formed in these sites are 

idiosyncratic, and not necessarily replicable elsewhere. 

 

Feminist science studies: entanglement of making/knowing 

I examine the multiplicity of bipolar disorder in relatively similar contexts—

biomedical research laboratories that are all focused on finding the biological basis of the 

condition. In theorizing multiplicity of a research object, I draw on the work of 

Annemarie Mol’s (2002) The Body Multiple, in which she argues that there are multiple 

material realities, or multiple ontologies, of atherosclerosis. Mol examines patient clinics 
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and departments of pathology, and other hospital settings to show that atherosclerosis is 

‘enacted’ differently in these contexts. I build on Mol’s work by zooming into one of 

those contexts (research sites) to show that even a scientific version of bipolar disorder is 

multiple and continuously defined and redefined through practical work. Mol focuses on 

atherosclerosis—a seemingly tangible, physiological condition—to complicate the idea 

of singularity by showing the different ways in which it is brought into being. In contrast, 

I take up a psychiatric disorder, something that is even harder to pin down in physiology 

and that doesn’t enjoy the same level of agreement within the medico-scientific 

community. This allows me to study the techniques that scientists employ in order to 

bracket off as well as to incorporate other definitions of bipolar disorder.  

Mol’s work can be seen as part of a performative turn in science studies that lays 

emphasis on ‘enactment’ or ‘performance’ rather than on construction (e.g. Barad 2007, 

Haraway 1997, Pickering 1995). Performative approaches in science studies are 

concerned with ontology, showing that subjects and objects are not pre-existing entities, 

but only come to exist through practices. For Mol, atherosclerosis is only brought to exist 

in sociomaterial practices, and it is never ‘finished’ but continues being enacted. Karen 

Barad (2007) goes further to argue that there are no pre-existing autonomous entities or 

agents. Instead, Barad claims that entities and agents emerge in moments of “intra-

action” or material-discursive practices that enact boundaries and properties between 

previously entangled agencies. For Barad, agency is not located in individual entities, and 

the term intra-action helps her to emphasize the impossibility of disentangling individual 

agencies. Matter, meaning, space and time are produced through entangled intra-actions, 

and any boundaries between nature and culture, science and society, human and non-
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human, subject and object are enacted through multiple material-discursive practices. 

Practices of knowing—as for example, activities in a scientific research laboratory—are 

precisely the practices that configure agential boundaries. That is, knowing itself is a 

material practice through which certain things become marked as different from others. 

I investigate how multiple versions of bipolar disorder are enacted in scientific 

laboratories. Laboratory researchers—psychiatrists and psychologists, as well as 

molecular biologists, geneticists, neuroscientists, statisticians and students in biomedical 

fields—aim to investigate the biological processes, or mechanisms, through which mental 

illness becomes manifest. Individuals trained in these different specialties have been 

inducted into distinct ‘styles of thought’ with their own methods for researching and 

describing disease. While these researchers are largely connected by their focus on the 

biological body, the coexisting specializations make it possible to produce knowledge 

about bipolar disorder in diverse ways. In the course of this research, bipolar disorder is 

enacted as a problem of the brain, or as genetic condition, or as something that can be 

studied using animal models. None of these ways of knowing and doing bipolar disorder 

are mutually exclusive. Instead, they coexist with some overlaps and tensions. But 

bipolar disorder becomes a particular kind of condition through the work of these 

researchers, who compete for funding by advocating for their approaches.  

I use the word ‘enact’ to get at the ongoing practical work through which 

disorders come into being. But I also use the words produce, construct, configure and 

articulate not to suggest that there is a final moment when the object of bipolar disorder is 

fully assembled, but rather to refer to the production of scientific findings like 

correlations, genetic variations, images of the brain, and others that materially circulate 
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beyond the laboratory. Even though these findings may later be differentially ‘enacted’ or 

put into practice/interpreted in different sites, I prefer these other terms to emphasize the 

agential power of these material and discursive circulating entities beyond the present 

moment. I find Barad’s use of the term ‘configure’ (and reconfigure) to be more 

evocative of the work of ongoing shaping, constructing, and producing material entities, 

especially ones that later are implemented in other material configurations. Similarly, I 

find that articulation is a good way to emphasize the materiality of meaning-making: 

scientists, participants, concepts, tools, cells, brains and mice are made meaningful in 

relation to one another or through one another.16 The meanings, or articulations, of 

bipolar disorder are not revelations of an underlying truth or different perspectives of the 

same object, but rather specific arrangements through which bipolar disorder comes into 

existence and becomes known as a scientific object.  

 

METHODS 

I draw my conclusions from empirical observations of everyday work in scientific 

laboratories, interviews of the scientists, and reading of the scientific literature. In the 

various spaces that I visit, I describe the ways in which bipolar disorder is articulated, 

without criticizing divergent definitions as either true or false, but rather considering how 

                                                 
16 Barad uses the term ‘articulation’ nearly interchangeably with configuration: “Matter(ing) is a dynamic 
articulation/configuration of the world” (2007, 151). She claims that the world is in an ongoing articulation 
where boundaries, differences, meaning, and matter are mutually defined through intra-actions. Articulation 
theory also has roots in cultural studies, where Stuart Hall (Grossberg 1986) drew upon the word’s meaning 
in British English—to connect disparate parts—to analyze how separate elements are joined together into 
novel social, cultural and economic formations and to examine their relations of dominance and 
subordination.  This notion of articulation as combination also resonates with actor network theory, in 
which Latour (2005) proposes examining relations between actors to see how they participate in making 
and unmaking connections. 
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these definitions are established and how they shape the subsequent possibilities for 

scientific research and for dealing with illness. My methods are informed by scholarship 

in laboratory studies (Collins 1985, Knorr-Cetina 1981, Latour 2003, Lynch 1985, Lynch 

and Woolgar 1990, Traweek 1988). Like Annemarie Mol (2002), I examine multiple 

ontologies of a disorder and how it is made to be real through practices surrounding it 

within each research site. 

I focus on laboratory practices where humans and non-humans—including 

animals, tools, and numbers—act together to produce different understandings of bipolar 

disorder. I show that bipolar disorder only emerges as a disorder of the brain or of genes 

through the scientific practices of stabilization that emphasize some ‘associations’ while 

leaving other connections/implications for other researchers to explore. This focus 

privileges some explanations of disorder while leaving others unarticulated. My approach 

is posthumanist in that I consider that humans as well as animals, material technologies, 

statistical formulations and theoretical frameworks for understanding bipolar disorder are 

active participants in defining boundaries around the disorder. These non-human 

technologies bring different histories, intentions, and cultural practices to bear on 

laboratory practices. The emergent visions of the disorder are constituted within 

particular cultural and historical perspectives of mental illness; and these visions shape 

practices of dealing with bipolar disorder in medical and social contexts. 

I analyze three laboratory sites: a neuroimaging laboratory where bipolar disorder 

is studied in the brain, a genetics laboratory where researchers strive to identify the 

genetic correlates of the condition and investigate its molecular biology, and an animal 

research laboratory where researchers use mouse models of depression to study changes 
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in cellular activity.17 The comparison of the three sites helps to show how scientific 

understandings of illness can be differently situated, and how none provides a fully 

exhaustive perspective on what counts as normal and pathological. Researchers in these 

three sites deploy techniques to bring bipolar disorder under controlled experimental 

settings. Spatially, they isolate it as a condition of the brain, cells, or genes. Temporally, 

they stabilize this disorder by defining its timeframes—the seconds of a brain’s cognitive 

function, the daily rhythms of cellular activity, or the cross-generational endurance of 

genes.18  

Even though there may be substantial overlaps among scientific approaches, the 

three sites constitute different ‘epistemic cultures’ (Knorr-Cetina 1999) and articulate 

bipolar disorder in distinct ways. In my research I have discovered that there is no unified 

science of bipolar disorder, but rather multiple articulations of the condition that may 

have overlaps, but also require translation. Laboratories themselves are not set apart from 

the real world, but rather are social worlds that extend beyond the physical space of the 

lab in many ways—through participant recruitment, funding sources, technological 

development, training sites, journal publications, research conferences, and mass media 

                                                 
17 (1) For over two years between 2012 and 2014, I observed a neuroimaging laboratory that studies how 
bipolar disorder affects the brain aging process over time. This group of researchers compare the brain 
structure and function (using MRI and fMRI technology) and cognitive performance (using cognitive 
testing in and out of the scanner) of people with and without a diagnosis of bipolar disorder. (2) Over 
several months in 2012 and 2013, I observed a genetics and animal studies laboratory that performs both 
genetic studies and animal studies using mouse models of depression. These researchers study whether 
differences in circadian rhythms of protein activity are correlated with mood disorders such as depression 
and bipolar disorder. Researchers studied cells obtained from mice as well as from human participants. (3) 
For a year between 2014-2015, I observed another genetics laboratory site that studies human genetics, 
focusing on functions of particular mutations associated with the disorder. This laboratory was also 
involved in cross-laboratory collaborations.  
18 These timeframes of bipolar disorder as a research object coexist in tension with the timeframes of 
bipolar disorder as a lived experience when moods can change weekly, monthly or yearly, and with the 
timeframes of scientific research itself, driven by grant deadlines and publication metrics. 
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representations. My data collection was largely situated in laboratory spaces, but also 

involved attending scientific research conferences, and examining scientific literature as 

well as media representations of scientific findings.  

 Empirical observations of scientific practice reveal aspects of research work that 

are not articulated in publications. Science is performative not only in the sense that it 

produces things but also in the sense that its practices are ephemeral moments in time. 

Viewing scientific practices as performative practices means that it is critical to pay 

attention to their moments of existence, how they emerge, what transpires, what gets 

produced, and how tensions are negotiated. At laboratories, I attended regular lab 

meetings where researchers updated each other on their progress and worked to resolve 

issues and plan future work. I observed researchers as they recruited and scanned 

participants in MRI machines. I watched them at their computers, designing their 

experimental protocols, cleaning data, and working out statistical models. I watched the 

process of slicing up mouse brains and keeping the tissue alive for analysis. I saw them 

extract DNA from blood, perform genetic sequencing, culture cells, and analyze protein 

levels. I paid attention to the techniques that researchers use to define what counts as 

abnormal and what does not.  Most of all, I watched scientists who worked methodically 

and conscientiously, but who were often stymied by roadblocks, technological issues, 

inconclusive results, and almost always, uncertainty. It is in these moments of small 

failures that researchers demonstrate their commitments to particular ideas and 

resistances to others. These observations have shown me that researchers are never able 

to fully stabilize their research object, but must continually develop and implement 

strategies to do so.   
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To complement my observations, I interviewed twelve of the researchers whom I 

observed in the course of their work. I asked how they see their work as a contribution to 

scientific knowledge about bipolar disorder more generally, how they manage some of 

the tensions in their work and how understand the biology of bipolar disorder. These 

interviews, which I have transcribed and coded, were particularly helpful in addressing 

questions I have not been able to ask during the observations of work practices, 

especially in clarifying some activities I have observed, and in understanding how they fit 

into the researchers’ broader plans.  

Of course, observations in three laboratories do not speak for the entire scientific 

community engaged in investigating bipolar disorder from different angles. To gain a 

broader perspective of the scientific conversations taking place in the field, I attended 

scientific conferences like International Society for Bipolar Disorders, Society of 

Biological Psychiatry and the American Psychiatric Association meetings where 

researchers communicate their findings and engage with one another’s work. At these 

conferences, I observed how researchers with different methodological commitments use 

numeric and linguistic terms to characterize bipolar disorder, how they invoked the 

biological in explaining mental illness, and how they managed tensions in their 

understanding of the disorder. This helped me to situate the work of the researchers 

whom I observed within broader scientific conversations and research themes. Even so, 

this is not a theory of biology as a whole, or of mental illness in general. I don’t intend to 

say that this that all mental disorders are studied in the same ways in laboratory settings, 

although there may be many similarities. Nor can I make generalizations about how all 
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scientists approach their objects of study. Instead, I seek to demonstrate that scientific 

articulations of the disorder emerge through local practices. 

Other important questions might necessitate venturing out to different sites and 

employing other methods. Further work would be necessary to investigate how these 

understandings of bipolar disorder circulate in broader publics, how these ideas may be 

different across different nations, how different institutions promote or silence these or 

competing ideas about bipolar disorder, and so on. But even within the laboratory, it 

becomes apparent that these spaces are deeply interconnected with the surrounding world 

through recruiting strategies, relationships with clinical practice, funding agencies, and of 

course, the complicated lives of scientists themselves. While I examine the content and 

practices of scientific researchers, I do not paint a detailed picture of the lives, aspirations 

and motivations of scientists themselves. Of course, the political and moral stances of 

scientists is paramount in shaping the direction of laboratory research (Shapin 2008) and, 

as feminist scholars have argued, as is the social subject position of scientists in these 

institutions (Harding 1986, Haraway 1991). But by focusing on the practices of 

researchers, I seek to examine how people participate in activities and processes (together 

with non-humans) in particular situations that change conceptualizations of mental 

illness. Since I am interested in production of scientific knowledge, I attend to people’s 

actions more than to their personal narratives, even though my knowledge of their 

reasons for being in these laboratories necessarily shapes how I understand their work. 

The ethnographic approach has proved to be an invaluable undertaking because it 

has allowed me to escape disciplinary confines and engage more deeply with the 

scientists’ worldviews. Spending time in the laboratory has allowed me to experience 
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vicariously the everyday joys and disappointments that pepper the days of a research 

scientist engaged in experimental work. It has also allowed me to let go of some of the 

initial expectations that I had about scientific work on mental illness—that it would only 

frame mental illness in biological terms, or that it would staunchly defend the primacy of 

biological frameworks. Unlike science studies scholars who received training in 

biological sciences (Haraway, Keller, Fausto-Sterling), I never stepped into a scientific 

laboratory prior to this project. But in order to write about these topics in a way that is 

legible to different communities, it was important to me to understand how this research 

is conducted, not just by gleaning information from published papers, but to actually 

observe it first-hand and to notice things with my own eyes that may not be articulated in 

published work. I would not have been able to understand how and why particular 

scientific theories dominate if I had not seen researchers using (and challenging) these 

theories.  

Being part of scientific laboratories has also made it possible for me to consider 

the similarities between their work and my own. Like the scientists, I was engaged in 

practices of stabilization. My own attempts at making meaning of scientific practices are 

also situated in particular disciplinary cultures. I focus on contemporary research 

laboratories, which spatially and temporally narrows down the complexity of how bipolar 

disorder is articulated in practice. The laboratory worlds and the practices of enacting 

bipolar disorder are the research objects that I try to stabilize and describe in words on 

paper. As a result, many other possible narratives about these laboratory practices are 

foreclosed. My disciplinary background in science studies guides how I interpret my own 

research data and shapes the narrative that I construct about scientific practices.  
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Doing this kind of a close study of scientific practices is not motivated by a desire 

to provide a corrective account or to criticize scientific practices. Instead, I seek to 

develop connections across social science and sciences and to engender conversations 

and debates about contemporary research trajectories. My aim is not to argue which of 

these ways of articulating bipolar disorder truly represents the underlying disease, but 

rather to attend to the details of scientific practice in investigating a condition that is 

characterized by instability. And while I adopt some scientific terminology and concepts, 

that does not mean I do not understand that such terms are as context-dependent and 

multiple as bipolar disorder. In my work, I examine different laboratory settings as 

different cultures within which a mix of people, technologies, and materials, and 

sometimes animals make it possible to configure different articulations of bipolar 

disorder. An ontological perspective on mental illness suggests that whatever our current 

definitions of disorders are, they may be otherwise.  

My research and writing is an attempt to engage with biosciences, not in the form 

of critique, but rather in a serious contemplation of how biomedical research is conducted 

and how theories about mental illness take shape. What are the tensions / problems that 

emerge in scientific practice? How are they dealt with? And how do these local decisions 

matter in producing a particular notion of bipolar disorder? I do not subject every 

scientific concept and practice to thorough analysis. Instead, I focus on the practices that 

are critically important in shaping bipolar disorder as a research object.   
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CHAPTER OVERVIEW 

In each of the four chapters of the dissertation, I analyze a particular approach that 

scientists use to study the biological basis of bipolar disorder: neuroimaging, genetics, 

molecular biology, and animal research. These approaches do not exist in isolation. For 

example, genetics and molecular biology coexist in one laboratory that I observed. In 

each chapter, I examine the particular techniques of stabilization that scientists employ to 

produce bipolar disorder as a research object. The four chapters of my dissertation build 

on one another: first, I show that bipolar disorder as a research object is defined through 

local techniques of stabilization (Chapter 1); second, I show that stabilization of bipolar 

disorder is never complete (Chapter 2); third, I examine how scientists investigate bipolar 

disorder when they understand it to be distributed throughout the body rather than located 

in a single site (Chapter 3); last, I consider how bipolar disorder is informed by and 

informs other research objects in laboratory practice (Chapter 4). In total, the chapters 

enable me to demonstrate the multiple ways in which bipolar disorder is produced and 

provisionally stabilized as a research object in scientific laboratories. Below, I describe 

the content of each chapter in more detail. 

In Chapter 1, I draw on my fieldwork at a neuroimaging laboratory to examine the 

tools and methods that neuroimaging researchers use to define and stabilize bipolar 

disorder as a research object. I trace how neuroscientific researchers use flyers, screening 

forms, and standardized questionnaires and assessments to enact eligibility criteria and 

thereby define the kind of bipolar disorder that is being studied in the laboratory. Then, I 

examine how the use of neuroimaging technologies further constrains the research object 

by focusing on the structure and function of participants’ brains. Last, I consider how 
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statistical analyses employed by researchers produce bipolar disorder as an object that is 

understood through measurements and averages. I describe these processes—eligibility 

screening, brain imaging, and statistical analysis—as techniques of stabilization through 

which researchers harness the spatial and temporal dynamism of disorder in order to 

create a provisionally stable research object. I draw attention to a constant negotiation 

among bodies, researchers, and technologies in the production of knowledge about the 

disorder. I observe a tension between a desire to study a controlled research object—a 

stable model of bipolar disorder—and the understanding that the very illness this 

represents is fundamentally unstable. 

 In Chapter 2, I focus on genetics research of bipolar disorder to show that the 

work of stabilization in laboratories is never complete. While genetic inquiry seeks to 

stabilize the cause of disorder in the smallest parts of the body, it problematizes the very 

assumption that this is possible. The idea that a single gene or even a handful of genes 

may be responsible for a condition like bipolar disorder has been displaced by an 

understanding of genes as one of many elements in a dynamic and interactive system 

where causality is impossible to pin down. In this chapter, I analyze how scientists rely 

on statistical articulations and data-driven analyses in an attempt to stabilize bipolar 

disorder as a condition that can be studied in terms of susceptibility and risk. However, I 

show that even scientists understand that genetic analysis will not be sufficient to explain 

bipolar disorder. 

Chapter 3 explores how molecular biology research produces a version of bipolar 

disorder that is both distributed throughout the body and at the same time researchable 

through targeted investigations of biomolecular processes that hold complexity at bay. I 
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describe various approaches for constraining the focus on a subset of biological 

interrelationships. These include studying gene function in cell lines, examining 

biomarkers in the inflammatory system, and conducting pharmacogenomic studies of 

lithium responsiveness. Researchers working in molecular biology accept that bipolar 

disorder cannot be stably located in a particular region, chemical reaction, or protein 

activity. Instead, they understand bipolar disorder as something that emerges through the 

interaction of many different biological elements that are distributed throughout the body, 

responsive to the outside world and changing through time. 

In Chapter 4, I examine how scientists work with multiple research objects in the 

same site. I draw on observations of a laboratory where scientists use mice to study 

circadian rhythms in the brains of mice who have learned helplessness. While these 

researchers aim to investigate the biological mechanisms underlying depression, there are 

many other things that are being studied in this laboratory. The other research objects 

include mouse behavior and biology, learned helplessness, and circadian rhythms. These 

research objects are produced at the same time, and they all inform and are informed by 

one another. In animal research laboratories, the simultaneous constitution of research 

objects is made particularly clear. Understanding mouse biology and behavior is tangled 

up with understanding human biology and behavior, such that the research objects can be 

seen as multispecies phenomena. Similarly, learned helplessness is understood through 

depression, and understanding of depression is informed by learned helplessness. By 

investigating how these multiple research objects are simultaneously defined through 

research practice, I show that bipolar disorder is never studied in isolation. 
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 In the conclusion, I review my argument and consider how insights from this 

dissertation can be applied to thinking about research on other illnesses. I also consider 

the shifting landscape of scientific research on mental illness: the NIMH is seeking to 

reorganize scientific research from focusing on a particular diagnosis (like bipolar 

disorder) to focusing on specific domains of cognition, emotion or behavior (like 

attention, responsiveness to rewards, or arousal). This is part of an effort to create a new 

diagnostic system that is rooted in biological research. I call for further research into how 

investigations centered around such specific domains lead to particular understandings of 

human mental health and illness. I also consider what the continued funding of 

biomedical research on mental illness means in terms of identifying and implementing 

improvements in clinical care for mental illness.  
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CHAPTER 1. BIPOLAR DISORDER IN THE BRAIN 

In this chapter, I draw on my fieldwork at a neuroimaging laboratory to examine 

the tools and methods that neuroimaging researchers use to define and stabilize bipolar 

disorder as a research object. In their daily practice, neuroimaging researchers use 

participant selection strategies, brain imaging technologies, and tools of statistical data 

analysis to produce bipolar disorder as a research object. I describe these processes as 

technologies of stabilization (see Introduction) through which researchers manage the 

uncertainties of bipolar disorder and produce a laboratory-specific research object. When 

I say that bipolar disorder is stabilized in the neuroimaging laboratory, I am not referring 

to stabilizing experimental participants’ experiences of bipolar disorder. Rather, I am 

talking about crafting bipolar disorder as an object of scientific scrutiny—the production 

of boundaries around what constitutes bipolar disorder in this research laboratory.  

This chapter of my dissertation serves as a foundational chapter for showing how 

bipolar disorder as a research object is crafted through the work of laboratory researchers. 

By adopting particular tools (neuroimaging scanners, standardized assessments) and 

methods (eligibility screenings, statistical analyses), researchers in the laboratory I 

observe produce a situated research object. This research object is situated in the specific 

context of the laboratory—the people who work in the laboratory, the financial and 

material resources at hand, the experimental participants who enroll in the study, the 

expertise of the researchers and so on. The bipolar disorder that is studied by the 

researchers in this laboratory is distinct from other bipolar disorders studied by 

researchers in other laboratories, even if they may share some general characteristics. 
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This chapter illustrates how researchers in a neuroimaging laboratory craft bipolar 

disorder as a research object in three ways: by defining boundaries around what kind of 

bipolar disorder they will investigate, focusing on the brain in search of traces of the 

disorder, and adopting statistical techniques for analyzing research data.  

Researchers adopt eligibility criteria for screening potential participants in an 

effort to define the kind of bipolar disorder that will be investigated in the laboratory. 

Only participants with mood and behavioral symptoms that meet specific criteria are 

selected for the study. Prior to beginning a study, researchers investigating bipolar 

disorder explicitly articulate the kinds of psychiatric symptoms and diagnoses that they 

will look for among individuals whom they will enroll in the study. People diagnosed 

with bipolar disorder may have very different kinds of symptoms and coexisting 

conditions. Researchers studying this population must be very precise about the kind of 

bipolar disorder they are focusing on. The researchers I study include only people who 

have a diagnosis of bipolar I disorder, and no other psychiatric diagnoses or substance 

abuse issues. This rules out many potential participants. But even when researchers 

employ specific eligibility criteria, there are many instances of uncertainty around an 

individual’s eligibility, as I examine in the first section of this chapter. 

Participant selection is particularly important for neuroimaging studies in which 

researchers expend a lot of money, time, and effort to collect data for a single participant. 

Because of this, sample sizes tend to be much smaller than in genetic studies of bipolar 

disorder. This raises the issues of inclusion and diversity in scientific research studies. 

When studying researchers who use positron emission tomography (PET) scans, Joseph 

Dumit (2004) noted that PET brain studies almost always use right-handed male subjects, 
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and sometimes excluding non-Caucasian subjects to eliminate as many potentially 

confounding variables as possible. In my research site, participant recruitment is more 

aligned with the recent emphasis on including racially and ethnically diverse groups—a 

trend that Steven Epstein (2007) analyzes as a novel paradigm in scientific research. The 

researchers I follow strive to have a relatively even distribution of men and women (as 

bipolar disorder is about equally common in both), and aspire to have as many non-

Caucasian participants as possible. They expend special efforts to attract Hispanic and 

Latino participants in this city where the groups make up a substantial number of 

residents.  

The second way that researchers in this laboratory craft bipolar disorder as a 

research object is by adopting magnetic resonance imaging (MRI) technologies and by 

focusing on the brain as the object of analysis. In understanding MRI technologies as 

productive of a condition like bipolar disorder, I build on extensive literature in science 

studies that analyzes the production, interpretation, and dissemination of images 

produced through MRI and other imaging technologies (Alač 2011, Beaulieu 2002, 

Dumit 2004, Joyce 2008, Saunders 2008).19 This scholarship rejects the assumption that 

imaging technologies offer an unobtrusive and objective access to the body, rendering it 

“transparent” (van Dijck 2005). Instead, scholars show that the body is produced in 

particular ways through imaging—whether as an entity in need of regulation and control 

(Cartwright 1995) or as a compendium of data to be analyzed (Waldby 2000). At the 

same time, disease becomes constituted as something that is visibly inscribed on the body 

                                                 
19 Scholarly interest in neuroimaging is part of a broader social scientific analysis of visuality in Western 
medicine and science (Cartwright 1995, 1998, van Dijck 2005, Gilman 1982, Hartouni 1997, Kevles 1998, 
Rose and Abi-Rached 2013, Treichler, Cartwright and Penley 1998, Waldby 2000). 
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(Dumit 2004, Foucault [1963] 1975, Gilman 1982, Howell 1995). Particularly relevant 

for mental illness, Joseph Dumit (2004) analyzes how depression and schizophrenia are 

isolated as distinct, partially visible, conditions through the production and circulation of 

the particular brain images.  

I contribute to this scholarship by examining how MRI technologies are used in 

scientific research settings where the structure and function of participant’s brains 

become meaningful in articulating the effects of mental illness. My analysis is informed 

by the work of scholars who focus on the day-to-day scientific practice in imaging sites 

(Alač 2011, Beaulieu 2002, Dumit 2004, Joyce 2008). These scholars emphasize that 

brain scans require a substantial amount of interpretation and digital manipulation in 

order to become meaningful. During the scan, measurements of magnetic signals (for 

MRI scans) or of radioactivity (for PET scans) are recorded through time, creating a 

dataset that quantifies signals of biological activity. These measurements are 

subsequently processed, transformed, standardized, and averaged to create brain visuals. 

As Kelly Joyce (2008) explains, MRI images are produced through a series of 

“translational processes” that include human manipulation, the conversion of data into 

pictures, and the subjective interpretations of the resulting image (42). In the second 

section of this chapter, I claim that MRI technologies are technologies of stabilization 

that researchers are constantly negotiating in order to focus on the brain as the research 

object.  

In research sites, the digital quality of MRI images as measurements is more 

important than their visuality because researchers are not looking for clinical signs of 

pathology but for statistical significance. As Anne Beaulieu (2002) recounts, researchers 
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in experimental settings insist that their knowledge of the human body is based on 

numerical datasets, not on visual representations of those datasets. For the researchers 

who insist they are involved in measurement work, not observation, MRI scans are 

“pictures of numbers” that are useful for communicating results rather than evaluating 

findings (Beaulieu 2002, 59). The distinction between the visual and the numerical 

aspects of MRI scans is blurry even in the research setting. Morana Alač (2011) argues 

that MRI brain scans are at the same time visual and digital, and that they are made 

meaningful through active visual inspection and embodied engagement with visuospatial 

signs. The human body is “enacted through a coordination of multiple bodies and 

technology” (Alač 2011, 165). Building on this work and foregrounding MRIs as 

measurements, I consider the ways in which the digital qualities of the technologies allow 

researchers to stabilize their research object through statistical manipulation.  

I draw on more than two years of observations at a neuroimaging laboratory 

where researchers study the effects of bipolar disorder on the brain. This laboratory’s 

bipolar research project is a federally funded study led by a principal investigator (PI) 

who is interested in the brain’s aging process. The PI seeks to understand whether the 

brains of people with a diagnosis of bipolar disorder appear to age more quickly, perhaps 

due to the strain on the brain associated with many episodes of mania and depression. 

The stated purpose of the study is to investigate how cognition, brain structure and brain 

function differ in the aging process between people with bipolar disorder and those 

without any psychiatric diagnosis. In the following sections, I examine three ways in 

which researchers attempt to rein in the spatial and temporal fluctuations of this dynamic 

condition and craft bipolar disorder as a research object. First, I focus on eligibility 
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screening procedures, through which researchers decide to include or exclude potential 

participants in the study. Second, I show that researchers use MRI technologies to isolate 

bipolar disorder as it is manifested at a particular space and time. Third, I consider how 

researchers use statistical models to condense the spatial and temporal measurements of 

bipolar disorder. I draw attention to a constant negotiation among bodies, researchers, 

and technologies in the production of knowledge about the disorder. I observe a tension 

between a desire to study a controlled research object—a stable model of bipolar 

disorder—and the understanding that the very illness this represents is fundamentally 

unstable. 

 

SELECTING PARTICIPANTS USING ELIGIBILITY CRITERIA 

 In neuroimaging research, participants with bipolar disorder are studied within 

laboratory settings. Because there are many different ways of experiencing bipolar 

disorder, researchers attempt to stabilize bipolar disorder as a research object by enacting 

eligibility criteria. In the site that I studied, researchers rely on recruitment flyers, 

screening forms, and standardized assessments to select only those participants who have 

a particular version of bipolar disorder. Specific eligibility criteria are intended to create a 

‘standardized’ research object that can be replicated in other laboratory studies. In my 

observations, I found that eligibility criteria are not always easy to implement in practice 

and scientists must decide whether to exclude or include certain participants. 

Additionally, eligibility criteria reflect scientists’ assumptions about the effects of bipolar 

disorder on the brain and on cognitive abilities.  
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 In many neuroscientific experiments on bipolar disorder, including the one that 

took place in the laboratory I studied, researchers recruit two groups of participants—one 

group of people who have a diagnosis of bipolar disorder (the ‘cases’ or the ‘study 

group’) and a second group of people who have no history of psychiatric illness (the 

‘controls’). But since each experiment is designed to test a specific hypothesis, 

researchers in individual laboratories apply pre-defined eligibility criteria to create their 

participant cohorts. At the neuroimaging site that I observed, researchers were only 

interested in scanning participants without any overt symptoms of mania or depression 

and without any comorbid diagnoses.  

 In what follows, I present insights from my observations of how eligibility criteria 

are used to define bipolar disorder as a research object in a neuroimaging laboratory. I 

examine the tools that scientists use to decide on participant eligibility and explain how 

uncertainties are resolved in lab meetings. While much scientific experimentation 

involves the use of eligibility criteria, researchers working on bipolar disorder are 

particularly reliant on these techniques to reduce variability in their participant pools. By 

focusing on participants with particular experiences of bipolar disorder, researchers form 

boundaries around their research object and make it possible to draw conclusions from 

their work. 

 

Tools for enacting eligibility criteria 

To select desirable candidates for the study, researchers rely on a set of participant 

recruitment and screening tools including flyers, screening forms, questionnaires and 

standardized assessments. Together, these tools help to define the laboratory’s research 
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object as a specific version of bipolar disorder. Assessing participant eligibility using 

recruitment and screening tools allows scientists to negotiate the heterogeneity of bipolar 

disorder diagnosis and to manage the fluctuating moods associated with the condition. 

Paper flyers are some of the most basic technologies, yet extremely critical ones, 

that the laboratory employs in systemically drawing boundaries around bipolar disorder 

as an object of scientific research. Instead of examining how people with bipolar disorder 

function in their daily lives, researchers bring them into the laboratory to scan their 

brains. In seeking participants for the research project, the project recruiter calls 

participants of earlier studies, contacts clinicians treating patients with bipolar disorder, 

gives presentations in local clinics and assisted living facilities, and distributes flyers 

throughout San Diego. Unlike other researchers who do most of their work in the 

laboratory, the recruiter leaves the laboratory space to find participants. 

For this research project, the team is looking for participants who have been 

diagnosed with bipolar disorder who are not experiencing any manic or depressive 

symptoms, who do not have any other psychiatric diagnoses, and who are stably 

medicated—that is, who take pharmaceutical treatments to manage their condition. The 

recruiter does not seek to recruit patients with serious psychiatric symptoms and so she 

does not put up her flyers20 in psychiatric institutions. Instead, she leaves colorful flyers 

in places frequented by people who are not likely to be experiencing severe symptoms of 

mental illness: 

A lot of people I find at the coffee shops, a lot of times they are higher 
functioning people diagnosed with bipolar disorder. They’re higher 

                                                 
20 There are two different flyers for the study: one for recruiting ‘healthy volunteers’ without psychiatric 
diagnoses and one for ‘participants with bipolar disorder’ with a current diagnosis of bipolar I disorder. In 
what follows, I discuss the flyers that are intended to recruit participants with bipolar disorder.  
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functioning than people with schizophrenia. They’re more on their own a 
lot, they live at home, they’re married, they have families. It’s harder to 
find them to come out and do research because there’s so much more 
personal. I can’t just go to a clubhouse21 or anything like that to find 
participants. That’s why the coffee shops. I try to get at public places, like 
libraries, where hopefully they’ll go. (interview, December 17, 2013) 

The placement of these flyers already constrains the type of participants who are drawn to 

the study. The recruitment flyers promise evening and weekend appointments as 

available options, in hopes of attracting participants who have full-time jobs. They also 

specify the monetary reimbursement for participation and explain that the study includes 

clinical questionnaires, cognitive testing, MRI scans, and a blood draw.  

Among the information listed on the flyer are some of the exclusion criteria—the 

timing of the initial diagnosis, current medication, and other eligibility information.  The 

flyers serve as a first round of eligibility screening, where potential participants must self-

assess their eligibility for the research study. Once a person calls the recruiter about 

participating in the study, there is a further round of eligibility screening that the recruiter 

conducts using a phone screening form. These screening forms, which are different for 

people who wish to participate in the control group or in the group with bipolar disorder, 

structure the interactions between the recruiter and the participants. As the recruiter 

speaks with a potential participant on the phone, she marks off checkboxes on a printout 

of the screening form, sometimes scribbling additional information in the nearby white 

space.  

Both the control participants and the participants diagnosed with bipolar disorder 

are asked to provide information about demographics, handedness, substance use, current 

                                                 
21 A clubhouse is a community center that provides educational assistance, employment training, 
mentoring, and other services for people with mental illness. 
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medications, medical history, psychiatric diagnoses, metal in the body and other MRI 

safety criteria. For potential participants with a diagnosis of bipolar disorder, however, 

the researchers take further steps to ensure that their experience of the disorder is 

congruent with the study’s needs. Participants in the bipolar disorder group are also 

quizzed about their age of onset (age at which they first experienced symptoms, not 

necessarily the age at which they first sought treatment), the severity of their manic 

episodes, and their most recent manic and depressive episodes. The recruiter also asks 

about any current symptoms of mania (elevated or irritable mood, feeling that one can 

accomplish more than others, decreased need to sleep, talking faster or more than usual, 

racing thoughts, and any increases in particular activities, especially pleasurable ones) 

and depression (feelings of depression during the day, diminished interest in activities, 

weight gain or loss, changes in sleep or energy levels, feelings of worthlessness or guilt, 

problems concentrating, and thoughts of death). The recruiter tells potential participants 

who report symptoms of either mania or depression that they cannot participate until their 

symptoms subside. After a few weeks, she calls the participants again to see whether their 

mood has changed.  

Screening forms are technologies of temporal stabilization: researchers use them 

to identify when potential participants are eligible to visit the laboratory. Although 

bipolar disorder is known for its fluctuations, researchers attempt to standardize how 

bipolar disorder is manifested in the laboratory. They do this in part by selecting only 

those participants who are clinically stable or euthymic—that is, participants who are not 

experiencing any of the classic symptoms of mania or depression that are associated with 
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the disorder.22 The PI of the lab explained that these selection criteria are intended to get 

at the underlying biology of bipolar disorder: 

And so the first pass, as you know, from our current study was to say, 
well, why don’t we try and catch them in a particular state and let’s catch 
them in this state of euthymia, because we know that when you’re 
depressed you don’t perform as well in cognitive tasks, or when you’re 
manic, you may be more impulsive and have less inhibitory… so there’s 
good reasons to think that the mood state could really affect [cognition]. 
But if we want to know something about the underlying neural pathology 
of bipolar disorder, catch them when they’re not in any particular mood 
and use that as an idea of the underlying trait of cognition and the brain 
state. And also since we are interested in what happens as you get older, 
we didn’t want everybody to confound age and state. So we wanted to 
make sure that everybody was in the same state, so that the biggest 
differences between them were their ages. (interview, February 20, 2014) 

By setting restrictions on when bipolar disorder is to be studied, researchers draw 

boundaries around the kind of research object they seek to investigate. Since this research 

study investigates long-term effects of the disorder, researchers want to bracket the short-

term cognitive changes that occur when a participant is experiencing mania or 

depression. Researchers thus try to control for other fluctuating variables, especially 

moods, by studying participants at a time when their moods are least likely to interfere 

with the completion of cognitive tasks. Primarily of interest for the researchers is the 

“underlying” state of cognition and the brain among participants with bipolar disorder, 

even when the participants are not experiencing any abnormal mood symptoms.  

Researchers do not permanently exclude symptomatic persons, but wait for them 

to change moods and thus become eligible for the study. The dynamism of mental illness 

                                                 
22 Ironically, the researchers want to study the mood disorder exactly when symptoms of extreme moods 
are not present. This desire to avoid participants with mood symptoms is true for this particular study. 
Other studies might be interested in recruiting participants who are currently in the middle of a manic or a 
depressive episode, depending on the aims of the research study.   
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where symptoms change over time is not captured by the enduring character of 

psychiatric labels. Research participants can shift between eligible asymptomatic research 

subjects and ineligible sufferers of mood symptoms. The dynamism of mental illness is 

central, as is the participants’ capacity to become eligible or ineligible in a matter of days 

depending on their moods. However, this acceptance of mental illness as a dynamic 

condition is limited: even without mood symptoms, participants with bipolar disorder are 

not considered healthy (as would the control group participants), merely healthy or 

asymptomatic enough for the purposes of the research. 

In the neuroimaging laboratory, the distinction between a control group 

participant and a participant with a diagnosis of bipolar disorder is crafted through these 

eligibility criteria. As Georges Canguilhem ([1966] 1989) observed, normality and 

pathology are defined in context: with a condition like astigmatism or myopia, one would 

be normal in an agricultural or a pastoral society but abnormal for sailing or flying. In the 

research lab, bipolar disorder is defined contextually. For the purposes of this research 

project (but not for other research projects), researchers enroll participants with certain 

mood symptoms, thereby crafting what bipolar disorder is in that particular research 

environment. To do this, researchers employ widely-used classification systems and 

standardized assessments (as I describe below), but the bipolar disorder that is the object 

of study in this laboratory is a locally-defined object.  

In addition to flyers and screening forms, standardized assessments constitute a 

third tool for applying eligibility criteria. Participants who are deemed eligible for the 

research study come to the lab for two visits: the first visit is for assessment and 

additional screening, after which some participants are excluded; the second visit is the 
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fMRI scan. During the first visit, one of the researchers administers several 

questionnaires, asking questions about the participants’ mental health history, symptoms, 

other diagnoses, substance use, and so on. One of the standardized assessment tools that 

she uses to confirm the participants’ psychiatric diagnoses and to collect research data on 

their experience of bipolar disorder is the Structured Clinical Interview for DSM-IV Axis 

I Disorders (SCID). This assessment tool relies on diagnostic criteria set forth in the 

Diagnostic and Statistical Manual (DSM) classifications. Instead of asking general 

questions about participants’ experiences, the researcher relies on this assessment tool to 

ask participants the same questions in the same order, and to code their responses using a 

numerical scale.  

This assessment is long and can take up to an hour to administer for an individual 

with a rich history of psychiatric symptoms. As an example of the types of questions 

asked, consider how this assessment is used to identify whether a participant is currently 

experiencing a manic episode. Following the SCID, the researcher asks, “In the last 

month has there been a period of time when you were feeling so good, ‘high,’ excited, or 

hyper that other people thought you were not your normal self?” Verbal participant 

responses are coded on a numerical scale from 1 to 3, where 1 indicates that the 

participant response does not meet the criterion, 2 if the response almost meets the 

criterion, and 3 if the response meets the criterion.  The researcher asks follow-up 

questions about whether the feelings were of irritability or anger, the duration of those 

feelings, and an open-ended question, “What was it like?”, to which the answer does not 

get coded numerically, but written out. Then the researcher asks about the symptoms of 

mania as they are detailed in the DSM by asking questions like “How did you feel about 
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yourself?” then “Did you need less sleep than usual and still felt rested?” and “Were your 

thoughts racing through your head?” and other questions addressing symptoms of mania 

like speech pace, distractability, increase in goal-directed activities, and increased 

involvement in specific activities. If at least three of these symptom-questions are marked 

“3” then researcher concludes that the participant is currently experiencing a manic 

episode. Finally, the researcher identifies the consequences of the experience of mania, 

asking about hospitalization, reckless and potentially troublesome activities, and 

impairment in social or occupational functioning.  

The responses to this assessment are not easy to code. The researcher who 

administers the questionnaires had to learn how to ask these questions specifically of 

persons with bipolar disorder (she had experience working with patients with 

schizophrenia, Tourette’s and obsessive-compulsive disorder, but not bipolar disorder 

patients). She observed how some other researches administered similar versions of the 

SCID, and also watched videos that provided detailed instructions on when the 1, 2, or 3 

numerical codes should be used. Since the administration of the SCID (and other 

assessments) requires training and there is likely to be variability in how different 

individuals code certain responses, this researcher conducts all of the in-person 

screenings for the study. The choice to have a single administrator for all the assessments 

reveals researchers’ understanding that the results are partially influenced by the 

administrator. This one researcher plays a role in shaping the kind of bipolar disorder that 

is studied in this laboratory. 

During the screenings, the most common issue is that participants are not always 

able to recall specific events, especially details about mood episodes when their behavior 
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was altered. This affects questions regarding the history of mood episodes and detailed 

information about the first, the worst, and the most recent manic and depressive episodes. 

Some participants have poor recall abilities while others do not want to talk about their 

past in such detail. Occasionally, the researcher obtains participants’ permissions to 

access medical records to confirm diagnosis and medication history. Even so, medical 

records are often incomplete, and the researcher told me that the past “is a lot more 

wishy-washy” compared to information about the present.  

Standardized assessments like the SCID have a dual purpose: to determine 

whether a participant’s experience of bipolar disorder fits within the eligibility criteria, 

and to gather research data that will later be used in statistical analyses. For now, I am 

only discussing these assessments as eligibility screening tools, although I will return to 

their use as research data later in the chapter. Using assessments, researchers exclude 

individuals whose experience of bipolar disorder includes psychotic symptoms, substance 

use, concurrent medical or psychiatric conditions, and other characteristics, which do not 

occur in the particular version of bipolar disorder that is being crafted and studied in the 

laboratory. And, of course, it is not always clear whether some participants should be 

excluded or included in the study, as I will explore in the next subsection. 

 

Resolutions of uncertain eligibility 

Researchers apply strict eligibility criteria in hopes of stabilizing, or 

experimentally defining, their research object. The criteria are strict and more than 70% 

of potential participants are excluded during the screening process. As with any 

categorization practice, there are people whose experiences do not neatly map onto the 
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specified options: the eligibility of these participants is in a gray zone. The experience of 

bipolar disorder is so heterogeneous that researchers must continuously redefine the 

boundaries around the acceptable version of bipolar disorder that they want to study in 

their laboratory. The uncertainties of eligibility screenings demonstrate that the 

stabilization of bipolar disorder as a research object in experimental settings is a nearly-

impossible task. 

Researchers gather in weekly lab meetings to update one another on their progress 

over the last week and address any current issues. The recruiter and the project 

coordinator (the researcher who conducts all the assessments) frequently raise questions 

about participants of uncertain eligibility. The recruiter often recounts a conversation she 

had with a potential participant over the phone, where she learned some information 

about a person’s medical or psychiatric history that might disqualify them from the study. 

The project coordinator raises similar concerns about individuals that she tested during 

their first visit to the laboratory. Usually, the two researchers will look toward the PI for 

advice in whether to include or exclude the participant in the study.  

The majority of exclusions (about 17%) occur because the participants do not 

have a bipolar I disorder diagnosis. The participants might report being diagnosed with 

bipolar II disorder or schizoaffective disorder during the phone screening, or they might 

be assessed during an in-person visit and recount symptoms that are more in line with 

these other diagnoses. These participants are excluded because the laboratory researchers 

are focusing solely on bipolar I disorder. But in practice, researchers sometimes include 

participants who have had minimal psychotic symptoms that do not merit a 

schizoaffective diagnosis. At other times, researchers follow up with the participant’s 
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current psychiatrists to confirm their diagnoses, as when an individual who was 

diagnosed with bipolar II disorder reported symptoms that are more consistent with 

bipolar I disorder.  

Even exclusions due to medical conditions23 (about 16% of the exclusions) are not 

always straightforward. Researchers hope to have a relatively homogeneous sample of 

participants whose brain functioning is unaffected by serious medical issues. But again, 

some participants who have these conditions are quickly excluded while others present 

challenges. For example, researchers decided to include a person who uses a CPAP 

(Continuous Positive Airway Pressure) machine during sleep but doesn’t actually have a 

diagnosis of sleep apnea (typically the reason why a CPAP machine is used). While a 

person with congestive heart failure is excluded, another person with blocked arteries and 

a history of cardiac surgeries is deemed eligible. These issues of eliminating variability in 

medical history apply to bipolar participants as well as controls.  

During the lab meetings, the most frequently raised eligibility questions are about 

potential participants who have symptoms of other psychiatric conditions or who may 

have substance abuse or dependence. The researchers hope to study individuals who only 

have bipolar I disorder and no other psychiatric conditions, and who have not had 

substance dependence in the past 12 months. In practice, however, 50-70% of people 

diagnosed with bipolar disorder also have another psychiatric diagnosis, most often 

anxiety disorders (generalized anxiety, obsessive-compulsive disorder, panic disorder, 

post-traumatic stress disorder) and substance use disorders (McElroy et al. 2001; Vieta et 

                                                 
23 Such as sleep apnea, migraines and other neurological disorders, cardiac illness, head injuries, incidents 
prolonged loss of consciousness, or metal implanted in the body. 
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al. 2001). This means that the researchers conducting this study have a hard time finding 

people who only have a diagnosis of bipolar disorder. It also means that the bipolar 

disorder that is studied in this laboratory is distinct from a bipolar disorder that is studied 

when it occurs alongside another psychiatric diagnosis. 

In lab meetings, researchers deliberate about whether to include participants who 

have symptoms or experiences that might seem exclusionary. For example, someone who 

was treated for post-traumatic stress disorder years ago is considered eligible, as is 

someone who engages in behaviors associated with obsessive-compulsive disorder but 

for less than an hour each day. On the other hand, a person with a diagnosis of 

agoraphobia but without panic disorder was deemed ineligible. Figuring out substance 

abuse or dependence can be even trickier because participants might not be forthcoming 

about these issues. It is also hard to distinguish what kind of drug use constitutes drug 

abuse, and some participants are described as having “problematic” alcohol or drug use, 

but without being excluded. For the most part, I found that these researchers seem willing 

to accept individuals who do not strictly meet the inclusion criteria. In one of the 

meetings, the PI commented that including such participants is likely to make the study 

sample more generalizable because it would more accurately represent people outside of 

the study. 

I observed a tension between seeking to stabilize the research object by specifying 

strict exclusion criteria and seeking to create a cohort that is representative of many 

people with bipolar disorder. One of the ways in which this tension manifests itself 

clearly is in the PI’s decision to study only participants with bipolar disorder who are 

euthymic—that is, who are not currently experiencing symptoms of mania or depression. 
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As I mentioned above, the researchers recognize that mood state affects cognitive 

functioning, and thus they seek to study only those people who are in between episodes.  

The dynamics of bipolar disorder—its mood swings—are managed through temporary 

deferment, and the recruiter regularly calls back potential participants to check if their 

symptoms subsided.24 

The PI herself recognizes that studying only euthymic individuals may not be 

representative of bipolar disorder as it is experienced in regular life.25 She says: 

There was always something a little unsatisfying about getting people 
when they’re in a euthymic state, because it’s like then you’re not really 
capturing what it means to have bipolar disorder. Because what it means 
to have bipolar disorder is that you are unstable. And so that instability 
actually should be something that we should study and understand. 
(interview, February 20, 2014) 

In her next five-year study, the PI plans to study both euthymic and symptomatic 

participants with bipolar disorder. That would introduce greater variation in the 

participant pool, but it would also mean that the participants would not all have the same 

kind of bipolar disorder that is well-managed by medication and unaccompanied by other 

diagnoses. 

In summary, the tools of eligibility screening intend to provide researchers with 

clear guidelines about what kinds of participants to include in the study, and thus, what 

kind of bipolar disorder to investigate. But in practice, there are many negotiations of 

those eligibility criteria, and the decisions to include a participant emerge through case-

by-case group deliberations. While similar eligibility uncertainties likely occur in other 

                                                 
24 On the other hand, participants in the control group are always presumed to be uniformly ready for 
participation. 
25 People with a diagnosis of bipolar disorder experience some symptoms of mania or depression about half 
the time (Kupka et al. 2007). 
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research that involves human participants, the case of bipolar disorder poses particular 

challenges because this condition is so frequently accompanied by other medical and 

psychiatric diagnoses. One of the researchers explained that it is not possible to control 

for everything in the laboratory because “that’s not how things work” in the real world 

(interview, May 30, 2014). As much as researchers strive to define a precise version of 

bipolar disorder to be studied in their experiments, they are not able to fully stabilize their 

research object because there is no unitary bipolar disorder, even as a scientific research 

object. 

 

GATHERING DATA USING MRI TECHNOLOGIES  

In the neuroimaging laboratory, imaging technologies are central tools for 

defining or stabilizing the research object spatially and temporally. Using MRI 

technologies, researchers focus on brain structure and activity while a participant 

performs cognitive tasks in the scanner. The patterns of brain activity over a limited 

amount of time become the object of analysis.  

In this section, I argue that imaging technologies cannot fully stabilize the 

research object being studied. For one, a person’s entire body is important during the 

scanning visit, no matter how much researchers seek to isolate the brain for analysis. 

Second, while data is gathered during a single visit, there is variability in cognitive 

performance over time. Finally, imaging technologies themselves require stabilization 

and constant attention in order to produce data. As a result, researchers who focus on the 

brain to study mental illness must continuously devise strategies for dealing with 

uncertainty.  
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Not just the brain 

The researchers I studied use an MRI machine to measure brain structure and 

function. During the scan, researchers first obtain quick snapshots of the brain's 

structures. They trace the white matter tracts in the brain using a technique called 

diffusion tensor imaging (DTI), and perform three functional MRI (fMRI) scans where 

the brain's activity through time is measured. During two of these fMRIs, participants are 

asked to complete working memory tasks. For the last fMRI scan, the participants do not 

have a task--this is called a "resting state" scan, where the brain activity is being 

monitored in its non-goal-oriented activity.26  

By scanning the brain, researchers seek to spatially focus on traces that bipolar 

disorder leaves on a single organ. Any evidence of disorder that manifests in other parts 

of the body is not included in this inquiry. But brain activity cannot be fully abstracted 

from a participant’s body in the scanner. Moreover, cognitive performance during 

working memory tasks is not just something that takes place in the brain.  

Researchers attempts to limit their focus to a single organ are stymied by the 

body’s spatial and dynamic needs such as comfort and breathing. For this research 

project, scanning the brain requires that participants lie flat on their backs for up to one 

hour while moving as little as possible. Some participants have to leave the scanner 

because they start feeling uncomfortable or claustrophobic. Potential participants with 

large bodies cannot participate in studies that require the use of a joystick while in the 

                                                 
26 Since fMRI is based on measures of blood oxygenation, the researchers also perform additional tests to 
make sure that vascular pathologies are not responsible for abnormal data.  
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scanner because there is insufficient room. Getting participants in and out of the scanner 

can also be a challenge, especially for specialized imaging protocols that utilize 

technologies (like special head coils) that are not typically installed in the scanner and 

that limit the available space for the participant's head.  

The body in the scanner is a dynamic, performing body not just in the sense of 

brain activity, but also in the sense of blinking, twitching, breathing and head movements 

that can confound the researchers' data collection. Researchers remind participants before 

and during the scan to avoid head movements. But movement is inevitable and 

researchers have techniques to spatially stabilize the brain of the participant. Effects of 

movements are detected and removed from the data. To do this, researchers capture a 

snapshot of the brain’s anatomical structure and use it to realign all of the future data that 

is collected. If the person’s head moves, they compare the new location of brain 

structures to the old ones to adjust the data analysis for the following task. Sometimes 

data is discarded because a participant moved too much, as when a researcher explained, 

"this person's brain was jumping all over the place.” When the data suggested that 

participants with bipolar disorder seem to move less than control participants, one of the 

researchers expressed surprise. If disordered minds mean disordered bodies, then the 

body of the bipolar patient is expected to be more volatile than that of a healthy 

participant. 

One of the researchers I study describes movement is a “fluctuation” that 

confounds the data because it is “riding on top of what the brain is doing” and creating a 

pattern that is hard to distinguish from the rest of the brain’s activity (interview, June 10, 

2014). This comment suggests that the brain is somehow separable from the rest of the 
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body. In her book, Morana Alač (2011) examines the irony of erasing the subject’s 

moving body in fMRI research in order to study the so-called ‘embodied mind,’ or the 

brain (69). Yet Alač shows that in the course of making fMRI visuals intelligible, 

researchers’ use gestures and other movements to make sense of the visual rendering of a 

brain scan.  

While any kind of small or large movements are undesirable, breathing is an 

inevitable part of scanning a live participant. In some cases, researchers rely on breathing 

as an indicator of the participant's wakefulness. By monitoring the breathing rate of the 

participant, researchers evaluate whether the participant may have been falling asleep in 

the scanner. This is of particular concern during scans when participants are asked to rest 

quietly without performing any task. The importance of breathing rate in MRI scanning is 

an excellent example of how a person’s bodily processes (respiration, heart rate, 

consciousness, cognition) cannot be neatly separated into distinct processes.   

In fMRI studies, researchers analyze how different brain regions are activated 

during particular tasks or during rest. But one of the issues that arises is that people’s 

brains are responsive not just to the task at hand but also to thoughts and sensations that 

are uncontrollable in laboratory settings. For example, during a resting-state scan, 

participants are asked to think about nothing in particular. But discomfort and bodily 

sensations can lead participants to focus on something intently, which might create 

noticeable differences in brain activity. A post-doctoral researcher explained it to me:   

Some people complain, ‘You told me not to move, but it was just so hard, 
because I had this itch.’ So they’re focusing on that itch pretty much the 
entire time. While you have some people who are totally ok and some 
people who are just, ‘Oh I am so sleepy.’ So it’s a variety of cases in that 
sense, but you can’t really quantify it. (interview, June 10, 2014) 
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The brain activity of people who are intensely focused on an itch and their inability to 

scratch it is likely to be very different from that of people who are feeling sleepy and 

relaxed. But that data would not be very useful in understanding how brains of 

participants with bipolar disorder function differently compared to brains of control 

group participants. In order to understand possible variations in the data, this researcher 

developed a little questionnaire to ask participants what they thought about while in the 

scanner. But she found such a large variety in the responses that she couldn’t figure out 

how to quantify or account for differences. In short, researchers are unable to fully 

abstract brain activity in the scanner from the experiences of the entire body.  

The researchers I study do not assume that bipolar disorder is strictly a brain 

disorder. Instead, they see it as a “whole body disorder” that does not just leave traces in 

the brain, but in other parts of the body. Neuroimaging technologies, however, allow 

them to focus on a single organ for evidence of “underlying” biological effects associated 

with bipolar disorder. In future projects, however, the PI of this laboratory is interested in 

studying the condition by looking at the body’s immune system and inflammatory 

processes (I discuss this approach to studying bipolar disorder in Chapter 3). Focusing on 

the brain is a research method that does not necessarily contradict other ways of studying 

bipolar disorder, but rather stabilizes the research object by enacting spatial boundaries 

around the site of analysis. 

 

Variable cognition 

Using imaging technologies to scan participant brains requires researchers to limit 

their data collection to a short duration in the lives of participants. Participant 
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performance in the scanner is generally deemed representative of a participant’s everyday 

cognitive ability. Researchers do not have the funding to re-test participants at different 

times to detect any inter-scan variability in performance. Scientific literature suggests that 

cognitive measures and patterns of brain response to stimuli do not change significantly 

from scan to scan. Nonetheless, data gathered during a single scan might not be 

representative of an individual’s typical performance. Cognitive ability and brain 

function can vary substantially depending on the events going on in a participant’s life 

and the circumstances surrounding the scan. Participant capability is assumed to be more 

or less consistent regardless of whether a scan is carried out in the morning or the 

afternoon, on a weekend, or after the participant drank coffee or slept poorly.27  

In scanner-based tasks, cognitive tasks are accomplished in an unfamiliar 

environment rather than in the context of cognitive challenges people encounter at home, 

at work, in social situations and so on. Scholars have argued that cognition is not just 

something that takes place in the brain, but involves the entire body and is distributed 

among other people and objects (Hutchins 1995). By studying cognition through tracing 

brain activity in response to structured tasks, scientists seek to abstract cognitive abilities 

from the meaningful context of day-to-day interactions. Cognitive performance that is 

measured in the scanner is a particular kind of cognitive ability that participants 

demonstrate only while they are undergoing the experiment. 

The practice of collecting data about a participant’s brain activity and cognitive 

performance during a one-hour scan requires that researchers analyze data by averaging 

                                                 
27 Occasionally, researchers will flag poorly-performing individuals as outliers based on reports of serious 
sleep deficits. 
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across groups. An individual’s performance in the scanner is not necessarily indicative of 

his or her cognitive functioning outside of the scanner. Rather than making conclusions 

based on data from a single participant, researchers correct for individual variability by 

averaging across groups. I will return to discussing how researchers conduct group-based 

analyses later in the chapter.  

For now, I would just like to point out that differences in average performance of 

bipolar and control participants are attributed to the effects of bipolar disorder. In this 

experimental study, researchers seek to show that bipolar disorder affects the brain and 

cognition even during a time when mania and depression are not present. Meanwhile, the 

disorder’s effects on other parts of the body are not the subject of neuroimaging 

investigations, where scientists intentionally focus only on the brain. The practice of 

focusing analysis on a particular space and time is precisely how scientists craft a 

research object in their daily work. 

 

Working with imaging technologies 

Working with MRI machines presents another challenge for researchers in the 

effort to stabilize their research object. Technologies are not static entities and MRI 

technologies require constant attention in order to produce comparable research data. 

Imaging devices do not create context-free representations of the brain, but rather are 

produced within a particular set of assumptions, decisions, and uncertainties. Like other 

scholars who have shown that imaging is not a straightforward representation of the 

interior body (Alač 2011, van Dijck 2005, Dumit 2004, Joyce 2008, Kevles 1998, 

Saunders 2008), I draw attention to the involved, often uncertain, labor of laboratory 
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researchers in producing images of the brain. The technology itself is a continuously 

evolving process of negotiation among humans and devices that guides possibilities and 

limitations for the kind of research that is possible.  

MRI machines are expensive resources around which researchers gather to 

conduct their experiments. Each scanner has particular characteristics and idiosyncrasies 

that might reflect on the collected data and thereby make it difficult to combine data 

across scanners.28 Concerns about scanner availability shape how researchers work: The 

PI frequently reminds the recruiter to evenly schedule participants from both groups, 

saying that it is “best to interleave them as much as we can” in order to have comparable 

data just in case something changes in the scanner. Furthermore, reserving the MRI 

scanner is a matter of financial commitment, as the MRI center requires researchers to 

pay penalties for no-shows. Scanners are expensive to operate and maintain, so not 

making use of scanner time is a waste of resources. For the research team, this means that 

the inevitable (and frequent) participant cancellations are costly and disappointing.  

Researchers negotiate the specific capabilities of MRI machines to decide how to 

produce spatial ‘cuts’ or slices of images. Researchers must choose what kinds of coils 

they use, at what speeds, at what angles the image slices should be obtained, and so on. 

For example, during a project where researchers were more interested in the 

synchronization of different brain regions, researchers used special head coils and 

developed new data collection sequences to measure brain activity every 720 

                                                 
28 Combining data across scanners is possible, but researchers have to run additional analyses and use 
statistical techniques to control for the different levels of white noise captured by each scanner (“manage 
scanner effects”). 
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milliseconds rather than the usual 2 seconds. The technology itself is not a static black 

box that externalizes researchers’ activities, but an evolving process of negotiation.  

Imaging data is thus distinctly a ‘view from somewhere’—the particular scanner 

where the participant’s brain is imaged. Researchers align their imaging activity with 

technological possibilities by negotiating these within infrastructural constraints (the 

number and availability of the scanning devices) and within project constraints (the 

amount of funding available for scanning, the duration of the project, previously used 

scanners). The articulations of bipolar disorder that are made possible using MRI imaging 

are products of spatial and temporal instantiations of this technology. 

The visual depictions of the brain generated by MRI technologies are not 

straightforward representations of internal structures and processes. Kelly Joyce (2008) 

shows that the body as a meaningful object is not simply revealed, but produced during 

the making and reading of images as MRI scan. In analyzing laboratory work of MRI 

processing, Morana Alač (2011) argues that fMRI visuals are not representations that 

stand for something. Instead, they can be understood only with respect to how they are 

experienced and handled in practice, which includes seeing, hearing, touching, and 

moving together. Scientists participate in generating the meaning of fMRI visuals through 

their work and interactions.  

In the laboratory I study, the analysis is completed less through visual inspection 

than through statistical comparisons. The research data gathered during MRI scans is 

stored, processed, and analyzed. This process of data management and analysis is often 

opaque—it is hard to understand exactly how data processing takes place. But what is 

clear is that data from MRI scans is not immediately available for interpretation, but 
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rather is produced through a distributed process that involves researchers, servers, 

networks, and software.  

Even storing and accessing data can sometimes pose serious challenge for 

scientific research. In this lab, the collected data resides on a server accessible through a 

network, which makes it possible for the research team to access the data remotely. But 

networked access can often cause serious setbacks for the research team. In December 

2012, the server experienced a technical malfunction and was not accessible by the 

research team. Data analysis stopped. A support technician helped researchers access data 

that was backed up elsewhere. But the workaround was cumbersome: researchers had to 

send emails to request individual folders of data, new data could not be uploaded to the 

backup server, and multiple versions of the same data files proliferated on the 

researchers’ desktop computers. The server issues in the lab persisted for more than three 

months. In the meantime, the research team had to find alternative sites to store 

“massive” files of raw data collected during the ongoing scanning efforts and scrambled 

to put together analyses to prepare conference abstracts.  

Times of failure highlight the lab’s dependence on technological infrastructure to 

support their research work—the server failure served as a reminder that a server with 

more storage space is necessary, as the old one was nearly full to capacity. At other 

times, technical glitches—files not always saving properly, laptops without working 

sound, issues surmounting the firewall—require the researchers to incorporate 

redundancy (double-checking if files have been saved) and to modify their working 

preferences (lugging around two laptops, working from the office even on weekends). 

Researchers adopt techniques for data checking to avoid discrepancies: the PI reminds 
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her team to “keep in mind that data is not pristine just because it’s been checked twice. 

Sometimes it needs to be checked a third time” (lab meeting, January 27, 2013). 

Negotiating the possibilities and limitations of technology is a continuous effort rather 

than an established protocol.  

Making sense of the collected data is a technological challenge in addition to an 

analytical one. To prepare the data for analysis, researchers have to run corrections and 

realignments to adjust for movement, normalize the data according to standardized 

coordinates, and identify missing pieces of data. Some initial processing is outsourced to 

a nearby laboratory where investigators have developed specialized software to analyze 

fMRI data. Data collected by the imaging devices is uploaded in batches to a shared 

server, processed using ‘scripts’ developed in the other lab, and returned to the laboratory 

in a more manageable form. Sometimes, researchers rely on externally-developed scripts 

to process their data, employing someone else’s code (designed for similar purposes) to 

perform data manipulations. Using others’ code to analyze the data collected in the lab 

demonstrates that data management is distributed in networks that extend beyond the 

laboratory.  

 In summary, MRI machines do not simply generate brain images, but require 

constant attention to produce analyzable research data. In turn, this data requires various 

supporting technologies for storage, processing, and analysis. Neuroimaging researchers 

are in a constant negotiation with MRI technologies as they seek to collect data and 

prepare it for analysis. While neuroimaging technologies are tools that researchers use in 

an effort to stabilize their research object in a particular space and time, these 

technologies cannot be used to fully spatially and temporally define bipolar disorder. The 
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local definitions of bipolar disorder as research object emerge through ongoing efforts by 

researchers to work with these complex machines. The craftwork of bipolar disorder as a 

research object continues as researchers analyze neuroimaging data—which I turn to in 

the next section. 

 

CONDUCTING ANALYSES USING STATISTICAL TECHNIQUES  

In this section I explore the tension in scientific research between wanting to 

account for individual difference, yet seeking to produce generalizable knowledge about 

bipolar disorder. I show that even while researchers recognize that personal experiences 

of bipolar disorder may be vastly different, they craft bipolar disorder as a research object 

that can be studied using numerical ratings, group averages and statistical analyses. Using 

quantitative techniques allows researchers to make their findings legible to the broader 

scientific community. But since scientific research is based on averages within groups, it 

has limited applicability for predicting or understanding individual behaviors. 

Quantitative data analysis is useful in managing some of the complexities of studying 

bipolar disorder: researchers develop techniques for analyzing how parts of the brain are 

interconnected and how those connections fluctuate through time. In their work, 

researchers do not treat bipolar disorder as if it were stably located in any particular brain 

region. Instead, they consider how the effects of bipolar disorder may only be detectable 

by analyzing the brain as a dynamic network.  
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Collecting and analyzing numerical data 

Researchers use numbers and statistics to stabilize their research object, making 

bipolar disorder something that can be studied through quantitative data analysis. This 

process of mathematization is especially necessary for scientists studying bipolar 

disorder, where individual experiences can be so divergent. Using questionnaires and 

standardized assessments, researchers assign numerical values to participants’ 

experiences. Later, researchers examine group averages and link them with patterns of 

brain activity. This enables scientists to articulate bipolar disorder in terms of numbers 

and statistical terms—things that appear more stable and consistent compared to the fluid 

experiences of bipolar disorder. 

 Earlier in the chapter, I already described how researchers use assessments like 

SCID to determine participant eligibility and collect research data. In the laboratory I 

study, researchers also administer other questionnaires including the Mini International 

Neuropsych Interview (MINI), the Hamilton Depression Scale (HAM-D), the Young 

Mania Rating Scale (YMRS), the Positive and Negative Symptom Scale (PANSS) and 

several others. These are clinician-administered scales, which means that a trained 

individual asks the participants questions about their mood, psychiatric symptoms, and 

behaviors, and then listens to the responses, asks follow-up questions if necessary, and 

determines how to code the responses. As I mentioned earlier, the responses are not 

always easy to code, but the researcher draws on her training and expertise to make 

consistent judgments. The numerical ratings she assigns are later used in data analyses.  

But not all standardized assessments are easy to incorporate in subsequent 

analyses. In another laboratory that I studied—one that is focused on the genetics of 
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bipolar disorder—I saw how difficult it can be to enter data from questionnaires that were 

filled out by the participants. In this site, researchers were following the clinical 

symptoms of patients over several years. One of the questionnaires they gave to the 

participant was called a Life Events Questionnaire. On this questionnaire, participants are 

asked to reflect on whether 79 listed events took place, indicate whether the effect of each 

event was good or bad, and rate the extent to which the event affected them on a scale 

from 0 to 3. See Figure 3 for an example of how a participant might respond to the health 

section on this questionnaire.29  

 

Figure 3. Sample section in the Life Events Questionnaire. 

Researchers sometimes struggled to enter the data recorded through these 

questionnaires because the participants were ambivalent about how to code their 

                                                 
29 The remaining sections of this questionnaire address work, school, residence, love and marriage, family 
and close friends, parenting, personal or social events, financial events, and crime and legal matters. There 
is also an opportunity to list and rate up to three other life events. 
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experiences. For some events, participants were unsure whether an event was ‘good’ or 

‘bad.’ For example, as Figure 3 shows, major dental work may be ‘good’ in the sense that 

it relieves someone from toothache. At the same time, major dental work is typically 

expensive and can be ‘bad’ because of the financial strain it imposes. There are many 

other questions where participants would sometimes circle both good and bad—moving 

to a new town, pregnancy, change in responsibilities at work, and so on. Usually, the 

researchers would code ‘good’ as 1 and ‘bad’ as 2, but when both were circled, the events 

became impossible to analyze statistically. 

In the scientific conferences I attended, I saw that researchers are very interested 

in how social relationships, economic circumstances, and other events affect a 

participant’s experience of bipolar disorder. This is because they do not think of bipolar 

disorder as a strictly internal condition that emerges by itself, but rather as something that 

emerges in response to external circumstances. Standardized tools like the Life Events 

Questionnaire, which are easy to incorporate in scientific research paradigms that involve 

statistical analysis, are used by scientists who want to contextualize the experience of 

bipolar disorder. They allow scientists to quantify how many life events occurred, how 

many of them were bad, how many of the bad events had a moderate or great effect on a 

participant’s life, and so on. In contrast, in-depth interviews with participants about their 

lives are much harder to analyze in the traditional scientific research paradigms. In the 

same laboratory where researcher administer the Life Events Questionnaire, I was told 

that a researcher once conducted two-hour interviews with participants, asking them 

about their experiences and life events. But after transcribing some of the audio 

recordings from these interviews, she moved on to a different position. The remaining 
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interviews were not transcribed, and when I asked about them, I was told that it would be 

too difficult to analyze this wealth of data. In many scientific research settings, interview 

material is not useful for doing quantitative analysis.30  

By using standardized assessment tools, scientists employ methods that are 

transferable and legible to other members of the research community. Furthermore, 

numerical ratings convey an objective assessment of individual experiences of bipolar 

disorder. As the researcher who administers the assessments, including the SCID, 

explains,  

One of the criticisms of the grant was that we’re having people 
retrospectively tell us their life story. That’s not going to be very accurate. 
So this kind of tool, that kind of addition to the SCID [that asks in detail 
about mood episodes] is helpful in making that a little less subjective. 
(interview, November 1, 2013)  

Converting participant responses into numbers suggests consistency and objectivity and 

fairness in the way that individual participants are evaluated. As Theodore Porter (1996) 

has argued, numbers are used to lend authority to those using them because of a claim to 

objectivity and impartiality. Numbers are thus especially useful in laboratory studies of 

mental illness, where the research object is not easy to define. 

 Not all of the data gathered through assessments and questionnaires is 

incorporated into data analysis. Some of it is used to ascertain the existence of a 

diagnosis. But some of it is also tested in statistical modeling. For example, researchers in 

this laboratory examine whether the severity of bipolar disorder, as indicated by more 

                                                 
30 Creating opportunities for integrating qualitative and quantitative research methods is likely to make for 
more nuanced understandings of mental illness and other diseases. It is perhaps one of the areas where 
interdisciplinary collaborations across scientists and non-scientists are likely to yield a richer understanding 
of the topic. 
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frequent, longer, or more intense mood episodes in the past, is statistically associated 

with a greater level of cognitive decline. In other instances, researchers will identify a 

group of people who have performed particularly poorly on a cognitive test and see 

whether they have any shared characteristics that might explain their performance. But 

since the number of participants in neuroimaging studies is usually small due to high 

scanning costs (typically less than 100; even the bigger studies may have only several 

hundred participants, which is much lower than the tens of thousands of participants in 

genetic studies), it is impossible to group participants into too many distinct categories. 

Even individuals whose responses to the assessments and questionnaires may be very 

different are likely to be grouped together for the purposes of data analysis. 

 Researchers’ efforts to produce generalizable knowledge about bipolar disorder is 

in tension with their recognition that the disorder does not exist in the same way for 

everyone. In the laboratory I study, the researchers are keenly aware that the individual 

experience of bipolar disorder is subsumed in group averages: the PI claims that one of 

the problems with current imaging studies is that they report group averages without 

analyzing the individual variability that is contained within those averages. As a result, 

the PI is thinking about ways of incorporating a study of individual variability in her 

analyses. Studying individual variability in is challenging: the research still needs to 

produce generalizable findings rather than proclaiming that each case is different.   

 The definition of variability in the laboratory emerges within this tension of 

wanting to recognize difference and seeking to produce broadly applicable findings. The 

PI focuses specifically on intra-subject cognitive variability: irregularity in cognitive 

performance (measured by response times or accuracy) for the same participant. This 
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measure of variability allows her to go beyond just average accuracy or average response 

time, but raises questions about the meaning of variability. Is more variability in response 

time a good thing or a bad thing? Wrestling with this question, the PI proposes that 

perhaps variability of response time is good if the cognitive task itself is variable: for easy 

trials, participants should only take a short time to respond; for difficult trials, they would 

be expected to take more time. However, variability of response time is not so good if the 

trials are essentially of the same difficulty—then it signifies a loss of the participant’s 

attention or focus. These kinds of variations are not considered strategic (in order to reach 

a correct response) but rather inadvertent and therefore indicative of some pathological 

behavior. Variability takes on different meanings in different contexts.    

 Researchers’ interpretations of variability sometimes mutate depending on how 

participants with bipolar disorder perform. For example, one researcher expressed 

surprise upon finding that participants with bipolar disorder tend to be “more stable” than 

the control group when analyzing the synchronization of different brain regions. Perhaps 

because bipolar disorder is marked by instability, it is surprising that people with bipolar 

disorder show more stability. As a result, she revises her interpretation of stability, “but 

maybe stability is not what you want, maybe you want more flexibility” (lab meeting, 

September 23, 2013). Within scientific studies, researchers redefine the value of 

stability/variability based on the performance of participants with and without a medical 

condition. Since bipolar disorder is a condition marked by instability, researchers may be 

surprised to find that mood variability does not translate to variability in brain activation.  

 The difference between group averages and individual experiences of bipolar 

disorder is ultimately what prevents MRI research from being useful for diagnosing 
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individual patients with bipolar disorder. One of the researchers points out that their 

studies are based on averages, and cannot be used to interpret an individual’s brain 

function or cognitive performance:  

To put it to one individual, it’s just not specific or sensitive enough to 
mean anything. It needs to be groups, it needs to be averages, you need to 
cancel out the noise, there’s so much that’s involved in it. It’s messy and 
it’s hazy, it’s all very blurry and hazy so that’s why you need a lot of 
people to make it more clear. (interview, June 6, 2014) 

This researcher is pointing out that the differences between control participants and 

participants with bipolar disorder that are identified through neuroimaging research are 

not so different that they can be used to specifically identify an individual’s group. The 

differences between groups are hazy and can only be detectable through averaging across 

many different participants.  

A simple chart can demonstrate why averages are useless for diagnosis. In Figure 

4, the individual values of a certain measure (such as brain activation or response time) 

are represented by blue dots for both the control group participants and for participants 

with a diagnosis of bipolar disorder. The averages for those values are indicated by an 

orange X. Even though the average is clearly different for the group of participants with 

bipolar disorder, there is no way to tell, just by looking at one individual’s performance, 

which group they would fall into. Within-group averages do not necessarily help to 

distinguish among individuals.  
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  Figure 4. Illustrative group averages for a single measure. X indicates the group 

average. 

 
Neuroimaging researchers consider that the use of MRI for diagnosis of bipolar 

disorder is a long way away. One of the researchers explains that while MRI seems to be 

useful in detecting structural abnormalities, no one has a very good idea of what different 

activations in the brain really mean. She says,  

So I think, I wouldn’t be comfortable to, you know, put one person in 
there and look at their brain activity and say something about that, because 
all we’ve done in the literature is look at groups of people and the average, 
and even that it’s like, you know, imaging is kind of messy and you don’t 
always get something, and it’s like not, it’s not a perfect science yet. And 
so I don’t know that… You know, I was watching Grey’s Anatomy a 
couple of weeks ago and they had someone go in the scanner and said, 
‘think of something’ and one part of the brain lit up and the guy was like, 
you’re actually really sad right now, you’re not happy. And I don’t think 
that’s going to happen anytime soon. (interview, June 6, 2014) 

This researcher, whom I quoted earlier, reiterates that neuroimaging is “messy” and that 

it cannot be used to analyze individual brain activity. Neuroimaging studies cannot 
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distinguish people with a diagnosis of bipolar disorder from people without psychiatric 

conditions.  

 But there may be other applications of neuroimaging research that do not 

necessarily diagnose psychiatric conditions. The PI of the lab imagines a ‘far away’ 

future in which brain imaging can be used to guide interventions:   

I think we’re a long way away from being able to say, ‘order a resting-
state MRI’ like somebody orders a blood test and getting back information 
that is personalized and useful and has a normative database. Because 
ultimately, I guess, what would be nice would be we would order this 
thing, and it would come back and it would say, you know, ‘your 
amygdala prefrontal connectivity strength is two standard deviations 
below the norm for your age. This finding puts you at risk for further 
cognitive decline, and so you should start taking this medication,’ or 
something like that. But we’re pretty far away from that in neuroimaging. 
(interview, February 20, 2014) 

When laying out an ideal scenario in which neuroimaging can be used to diagnose an 

individual’s cognitive decline, the PI both starts and ends with a comment that we are a 

long way away from this vision. Interestingly, in the ideal scenario that she proposes, she 

does not expect that the pathology will not be detected in a single brain region (just the 

amygdala). Instead, she envisions that the abnormality will be detected in terms of brain 

connectivity—the connection of different brain regions to one another. I will now turn to 

examining how do researchers study bipolar disorder in terms of brain connectivity.  

 

Analyzing brain regions and networks 

Researchers stabilize their research object by focusing on some of the spatial and 

temporal information collected during MRI scans. They do this by collapsing the vast 

amounts of collected data into manageable bits of information. Researchers convert each 
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participant’s data in a standardized form, identify regions of interest through an iterative 

process, and compare patterns of brain activation.  

In order to make data about brain activation comparable across participants, 

researchers ‘normalize’ data collected about an individual’s brain function by fitting it 

into a standardized coordinate system. The lab I observe uses Talairach coordinates, or 

Talairach space, to standardize data on brain structures.31 Coordinate systems allow 

researchers to reorient the positions and sizes of individual brains to match a reference 

brain. After this, location in the brain can be identified using numbers. Using coordinate 

systems makes it less necessary to look at the brain images: after fitting the participant to 

the standard space of the coordinate system, researchers can electronically rely on the 

atlas labels to identify which anatomical structures in the brain are exhibiting activity. 

The application of standard brain coordinates has the same drawbacks as other 

types of standardizations—it simply does not work for everyone. These standardizations 

have been developed to facilitate numerical processing of research data, but as one of the 

researchers tells me, if participants with bipolar disorder have anatomical abnormalities, 

they may not fit into the standard space very well.  

Because the amount of information collected about the brain using MRI 

technologies is so vast, researchers isolate particular spaces in the brain—often called 

regions of interest, or ROIs—that they analyze for group differences. When I asked 

researchers how they choose which brain regions to study in their data analysis, one of 

                                                 
31 There are two major coordinate systems widely used in neuroimaging laboratories, the Talairach 
coordinates and the Montreal Neurological Institute and Hospital (MNI) coordinates. Converting between 
the two spaces is possible, but not always smooth, so laboratories tend to use only one of the systems for all 
of their research. 
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the postdocs explained that he relies on published scientific literature but also 

complements that with analyses of what his data reveals. Another researcher explained 

that the right way to isolate regions of interest is to look at regions that have been 

implicated in previous studies. However, she added that this is often not how researchers 

identify particular regions,  

What sometimes ends up happening is that you just look at everything and 
find whatever is significant. And that will happen a lot for, like, if you’re 
submitting an abstract to a conference or something and you just want to 
get something in there, you know, just look at everything and run the 
whole gamut and see what happens and see if you can find something that 
you can tell a story about. But that’s not the way you’re supposed to do it, 
but I would imagine that a lot of people probably do it that way. 
(interview, June 6, 2014) 

In neuroimaging research, it is not immediately apparent how to analyze the wealth of 

spatial information collected during MRI scans. Focusing on particular regions is a matter 

of producing those regions in a trial-and-error process. As another researcher explained, 

I think there is no right or wrong way to approach it. In practice, I think 
people tend maybe to do a bunch of different [things]. Well, if they do it 
one way and don’t find an effect, they do it a different way. Until they do 
find an effect. But that’s interesting that they don’t find effects in looking 
at structure but then maybe find effects if they define them [regions] by 
function. It says something maybe about regional specificity within that 
structure. So I guess there’s different ways of reducing it, and it changes 
your interpretation of the data. (interview, May 30, 2014) 

Spatial regions of the brain are not given, but rather produced in an ongoing process 

involving statistical technologies, prior scientific literatures, and researcher expertise to 

analyze the activation patterns. Different ways of circumscribing spatial regions can lead 

toward particular interpretations—whether the disorder is evident in the anatomy of brain 

structures or in their activation.  
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 In addition to focusing on activity within spatially-defined regions of the brain, 

researchers also analyze networks that are distributed throughout the brain. Since the 

project’s main goal is to study cognition, the researchers consider the ways in which 

cognitive processes are spatially distributed within the brain. They develop ways of 

thinking about brain networks rather than just brain regions. For example, one of the 

researchers has developed a model to predict whether the patterns of brain structure or 

brain activation during a task can be used to predict an individual’s cognitive 

performance in completing a task. The researcher employed a “multi-modal” model-

building approach that integrates different modalities, or types of data collected during 

the participant’s visit to the lab, combining structural and functional data to understand 

the brain more holistically. He explained,  

If you have a broken part of your brain, that’s important, but that part is 
part of an overall network that’s producing the output of cognition. And so 
we want to move more towards a network approach to looking at the brain 
in terms of combining both the structure and the function of the brain 
together in order to make some kind of predictions. This [model] is a step 
towards that direction where we can combine different spatial parts of the 
brain—the white and the gray matter—and use that together to predict 
cognition. (interview, September 26, 2013) 

The advantages of treating the brain like a network, according to the researcher, is that 

one is able to see interactions among different components of the brain. Spatial data 

captured by different modalities (where the activation occurs, where the white matter is) 

is overlaid to model a spatially distributed organ. The postdoc explained that his primary 

goal for this analysis was not just to identify group differences (between people with and 

without bipolar disorder) in brain activation or in cognitive performance, but to be able to 
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predict something that is clinically relevant—in this case, cognition—using other 

variables. 

A temporal analysis of brain activity similarly requires researchers to move 

beyond the conception that different brain regions are responsible for different task and 

towards an appreciation of the brain as an integrated network. Another postdoc analyzed 

how different parts of the brain are synchronized over time—whether brain regions are 

functionally connected, that is, active at the same time. Drawing on the different brain 

networks identified in the scientific literature,32 she primarily focused on the default 

mode network. The default mode network has been implicated with “introverted” 

activities where the subject is doing “introspective kind of thinking and feeling rather 

than goal-oriented kind of activity” (interview, June 10, 2014). For the researchers, this 

network offers a unique chance to understand bipolar disorder because people with a 

diagnosis of bipolar disorder are sometimes seen as “a little more maybe in their heads” 

(interview, June 10, 2014). So examining brain activation patterns within this default 

mode network could reveal whether bipolar disorder is linked to different levels of self-

introspection. 

Rather than seeking to localize disorder in particular brain regions, these 

researchers consider how bipolar disorder emerges through interactive processes. While 

neuroimaging researchers are focused on interactivity within the brain, I think of 

connectivity research as a way into thinking of disorder as distributed throughout the 

body and in response to the outside world. Analyses of brain connectivity have become 

                                                 
32 Some of these include default mode, sensorimotor, executive control, visual and auditory networks.  



90 
 

 
 

common in neuroimaging studies, and there is a large project underway—the Human 

Connectome Project—with $30 million of funding from the NIH that seeks to understand 

the internal pathways and circuits within human brains. Combined with a growing 

research interest in brain networks—how different areas of the brain function in 

tandem—connectivity is an example of a move away from static localizations of 

pathology. This is especially useful for researchers studying mental illness, which seems 

to have no clear locus in the brain or other parts of the body. Moving toward distributed 

conceptualizations of disorder in neuroimaging research is also in line with genetic 

studies that have emphasized the importance of environment on genetic function (see 

Chapter 2).  

In sum, neuroimaging studies produce bipolar disorder as a condition that may be 

studied using statistical techniques on data collected about participants’ brain structures 

and functions. In analyzing daily research practices, I found that the practices of 

quantifying participants’ moods, behaviors, and histories were not able to capture the 

breadth of people’s experiences of bipolar disorder. Further, in statistical analyses, 

researchers average across groups such that individual contributions are subsumed within 

group totals. However, the adoption of quantitative measurements and statistical 

techniques in laboratory practice is a way for researchers to make their methods legible to 

the scientific community and to produce findings that other research researchers might be 

able to replicate. Neuroimaging research produces bipolar disorder as a condition that is 

not stably located in any brain region, but rather emerges through interconnected parts of 

the brain. 
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CONCLUSION 

Existing science studies literature that investigates neuroimaging practice (van 

Dijck 2005, Dumit 2004, Joyce 2008) has shown that neuroimaging technologies do not 

simply render the body transparent, but rather produce the body in the course of imaging 

it. In my analysis of how neuroimaging researchers define bipolar disorder as a research 

object, I also show that bipolar disorder is defined through local practices that include not 

only the imaging technologies themselves, but also include eligibility criteria and 

statistical methods for analyzing the collected data. That is, the research objects that are 

produced or enacted in scientific research laboratories are not the same objects that are 

studied from different approaches; rather, each bipolar disorder that is defined using 

neuroimaging research is distinct from other bipolar disorders studied in other research 

settings, even in other neuroimaging laboratories. While Dumit (2004) analyzes the 

choices that scientists make in depicting images of schizophrenic and depressed brains as 

visibly different from so-called normal brains, I look at practices that extend beyond 

working with visual images themselves. What becomes apparent in my research site is 

that visuality is only one part of scientific research; practices that surround participant 

selection and assessment, as well as practices related to statistical analysis are also means 

through which bipolar disorder is defined as a research object. 

Defining a tractable research object is an important part of much scientific 

research, but it is particularly challenging when studying bipolar disorder. Researchers in 

the neuroimaging laboratory employ well-defined eligibility criteria and expend a great 

deal of effort selecting participants for the experiment. Using MRI technologies, 

researchers focus on the brain as the site where traces of bipolar disorder might be 
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detected. Then, they employ statistical techniques in order to draw some conclusions 

about group differences. In analyzing this laboratory site, I found that bipolar disorder is 

produced in the laboratory through interactions between researchers, participants, and 

technologies. The specific decisions made by the researchers about how to design 

experiments, or how to collect and analyze data are guided by the demands and 

expectations of the scientific research community. But researchers are not in full control 

of the decisions they make in the laboratory: negotiating with MRI technologies, 

coordinating with potential participants, and working with statistical tools for analyzing 

data requires confronting the demands of other human and non-human actors.  

In the chapters that follow, I examine other research practices through which 

bipolar disorder becomes a different object of scientific knowledge. Next, I turn to 

researchers that employ genetics technologies to study bipolar disorder. Their research 

methods constitute different approaches to stabilization that allow for coexisting ways of 

representing bipolar disorder. Whereas neuroimaging researchers focus on the brain to 

stabilize the condition, researchers who use genetic techniques, molecular biological 

approaches, and animal models address the dynamism of bipolar disorder in different 

ways. 
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CHAPTER 2. TRACING THE GENETICS OF DISORDER IN THE POSTGENOMIC 

ERA 

Research into the genetic causes of human disease has changed and continues to 

change after the mapping of the entire human genome transformed scientific 

understanding of the role of the gene. Scientists now acknowledge that the answer for 

most human diseases will not be located in a single gene. Yet genetic research continues 

to figure as an important means of studying why some individuals develop a particular 

disease while others do not. This chapter examines how bipolar disorder in a genetic 

research laboratory emerges as a research object amenable to statistical investigation of 

genetic associations.33 The research object in a genetics laboratory is clearly different 

from the research object in a neuroimaging laboratory. I examine how scientists strive to 

stabilize bipolar disorder by locating it in genes, but I also show that they understand 

bipolar disorder to be much more dynamic and distributed in part because the genome 

itself is not static. I draw on my observations of a single genetics laboratory and on my 

reading of contemporary scientific literature in genetics. 

My analysis in this chapter builds on social scientific literature that has 

interrogated the role of genetic research in understanding human disease and biological 

life more generally. Scholars have shown that focusing on the genetic causes of a disease 

precludes an understanding of how social, cultural, and economic and conditions 

                                                 
33 There are various ways of studying bipolar disorder as a genetic condition, including looking at families, 
statistically parsing information about unrelated individuals, and assessing the function of cells with 
particular mutations. Here, I focus largely on the quantitative analysis through which particular genetic 
variants are associated with bipolar disorder. I turn to the practices of functional genetic analysis in Chapter 
3. 
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contribute to a disease’s emergence (Hubbard and Wald 1997 [1993], Lippman 1991, 

Nelkin and Lindee 1995). Many are concerned that genetic sequencing will enable novel 

forms of inscribing racial and ethnic difference (Abu El Haj 2007, Duster 2003 [1990], 

Fujimura and Rajagopalan 2011, Fullwiley 2011, Koenig, Lee and Richardson 2008, 

Nelson 2008, Reardon 2005). Other scholars examine how individuals respond to being 

labeled as bearers of increased disease risk (Gibbon 2007, Lock et al. 2007, Navon 2011, 

Novas and Rose 2004, Rose and Abi-Rached 2013, Taussig et al. 2003).  

Most relevant for my examination of the challenges of stabilizing bipolar disorder 

in the genome is the work of scholars who challenge the primacy of the gene in disease 

precisely by looking at how scientists understand genes and gene function. Feminist 

scholars of science like Evelyn Fox Keller and Donna Haraway challenge the idea that 

genes are autonomous agents that govern biological life. Donna Haraway (1997) argues 

that the gene is not a thing: 

For humans, a word like gene specifies a multifaceted set of interactions 
among people and nonhumans in historically contingent, practical, 
knowledge-making work. A gene is not a thing, much less a “master 
molecule” or a self-contained code. Instead, the term gene signifies a node 
of durable action where many actors, human and nonhuman, meet. (1997, 
142). 

For Haraway, the unproblematic equation of genes with information and the 

representation of humans through DNA sequences in databases bears no relation to 

“messy, thick organisms” (1997, 246). Haraway’s work demonstrates that assumptions 

about the primacy of the gene in biological life, including human disease, arise out of 

cultural desires to construct fixed, localized objects of knowledge that can be neatly 

separated from history, society, and politics. Interestingly, it is precisely scientific 
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research itself that helps to move beyond the gene fetishism that Haraway identifies and 

configure a new understanding of the gene and genetic function.  

Evelyn Fox Keller (2000) argues that the Human Genome Project (HGP) played 

an important role in challenging the concept of the gene as an active agent that is 

responsible for all organismic life. Keller examines scientific evidence that shows that the 

work of transcription, protein function, and maintaining genetic fidelity in replication is 

distributed across several entities. The HGP, according to Keller, has shown that 

sequence information is not sufficient to explain development, function, and evolution 

and that gene function will need to be understood in terms of the dynamics of the entire 

organism (2000, 71). And even though Keller holds that the term gene is misleading, she 

explains that scientists continue to use “gene talk” because it serves as a shorthand for a 

variety of meanings that are clear in connection with experimental practice; it also offers 

possibility of intervening within specific biological entities; and it is used as a tool of 

persuasion to promote research agendas (2000, 138-140).  

The post-genomic era that we are in now—typically understood as following the 

completion of the HGP in 2003—has been marked by a revised understanding of the 

gene. Scientists no longer treat it as an immutable code that provides the instructions for 

all biological life. Instead, there is a growing interest in understanding the role of non-

genetic elements in genetic function. Geneticists have shown that individual genes rarely 

contribute to the development of particular diseases. Only a few conditions—like 

Huntington’s disease, hemophilia, cystic fibrosis and several others—follow a simple 

Mendelian pattern of inheritance based on the mutation of a single gene. For most other 

conditions, scientists surmise that there are many different genes that interact with one 
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another and with the environment in producing symptoms of a disease. Further, it is not 

only genes—defined as areas of the genome that code for the production of a protein—

that are functional elements, but non-coding DNA seems to have an important role as 

well. While scientists in the 1970s and 1980s referred to non-coding DNA as “junk 

DNA,” the HGP confirmed that less than 2% of the human genome is comprised of genes 

that code for a protein while the remaining 98% is noncoding DNA. Recent 

investigations have suggested that much of non-coding DNA actually regulates which 

genes are expressed and when, modifies transcription elements, and potentially guides 

how different parts of the genome interact with one another. Finally, non-genetic changes 

also affect whether and how much genes are expressed. These epigenetic changes can 

occur in response to dietary deficiencies, chronic stress, or childhood trauma, and 

demonstrate that the pattern of gene expression is dynamic. In sum, merely sequencing 

the genome does not tell us about gene function.  

Social scientists seek to understand how the latest genetic research helps to 

overcome the assumptions of genetic determinism. Reflecting on the postgenomic period, 

Hallam Stevens and Sarah Richardson (2015) write,  

For many, postgenomics signals a break from the gene-centrism and 
genetic reductionism of the genomic age. As scientists narrate the history 
of the genome sequencing projects, they trace a path from a simplistic, 
deterministic, and atomistic understanding of the relationship between 
genes and human characters toward, in the postgenomic era, an emphasis 
on complexity, indeterminacy, and gene-environment interactions. (2015, 
3). 

The old understanding of genes as autonomous agents containing the blueprint for life is 

dissolving. Keller (2015) asserts that the meaning of the genome has transformed from 

“an executive suite of directorial instructions to an exquisitely sensitive and reactive 
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system that enables cells to regulate gene expression in response to their immediate 

environment” (10). But how does revised vision affect the practices of scientific 

researchers looking to understand human disease? 

It seems that even in the postgenomic era, scientists continue to prioritize genetic 

explanations over other ways of understanding human disease. Anthropologist Margaret 

Lock (2005) claims that many basic scientists, “even though they are emphatically 

opposed to genetic determinism, nevertheless embrace a form of neoreductionism in 

which virtually everything external to the material body remains black-boxed” (S48). 

Scientists are particularly focused on understanding now non-genetic materials inside the 

body—cell structures, proteins, other molecules—play a role in gene function. 

Sociologist Sara Shostak (2013) points out that focusing on molecular or cellular 

environment in studies of gene-environment interaction serves to molecularize human 

health problems, and supports interventions targeted at individual bodies. 

This chapter examines how genetic research produces a particular kind of bipolar 

disorder as a research object. I show that genetic sequencing makes it feasible for 

scientists to compare different individuals and families, making genetic studies seem 

doable.34 At the same time, studies of interpersonal relationships, family background, 

social position, environmental exposures and other non-genetic issues are seen as 

important, but laden with uncertainty and thus less doable. While geneticists do not claim 

that genetic studies will uncover all there is to know about bipolar disorder, they maintain 

that genetic inquiry will help to identify some of the mechanisms of this condition and 

                                                 
34 According to Joan Fujimura (1996), scientists construct doable problems by constraining research 
practices, standardizing experimental protocols, and creating shared tools for representing particular 
conditions.      
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point the direction for future research. I analyze how scientists rely on statistical 

articulations and data-driven analyses in an attempt to stabilize bipolar disorder as a 

condition that can be studied in terms of susceptibility and risk. To date, however, genetic 

investigations of bipolar disorder have revealed more about the limitations of this 

scientific approach than they have about the illness itself. The lack of compelling, 

replicable findings suggests that genetic sequencing is insufficient for understanding this 

condition and other mental illnesses. Genes are only functional in the context of dynamic 

interactions within and beyond the cell, and bipolar disorder is not a unitary condition 

that can be stabilized in genetic sequences or through statistics. My work in this chapter 

aims to show that genetic research does not close off non-genetic explanations for illness, 

but instead articulates a vision of mental illness where genes play a partial role that 

scientists can understand only by adopting integrative and interdisciplinary approaches 

that place genes in context.  

 

MAKING A CASE FOR GENETIC RESEARCH ON BIPOLAR DISORDER 

Bipolar disorder is known to run in families, an observation that is frequently used 

to justify genetic research on this condition. But what does it mean for a disorder to run in 

a family? How does looking at this condition as a population or a familial issue constitute 

a method of stabilizing bipolar disorder as a research object? And how do scientists 

resolve the challenges of stabilizing the disorder as a population or family problem? In 

genetics research, scientists define and measure the heritability of the disorder in 

populations, and study families as vectors of genetic and environmental circumstances 

that predispose some individuals for developing the disorder.  
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In the social scientific literature, the concept of geneticization has been used to 

describe how explanations of health and disease are increasingly formulated using the 

language of genetic difference. Abby Lippman introduced the term geneticization in 

1991: 

Geneticization refers to an ongoing process by which differences between 
individuals are reduced to their DNA codes, with most disorders, 
behaviors and physiological variations defined, at least in part, as genetic 
in origin. It refers as well to the process by which interventions employing 
genetic technologies are adopted to manage problems of health. (1991, 19) 

Lippman saw the language of genetics as a dominant discourse that threatened the 

existence of competing narratives about illness and disability. But while her work was 

generative for other scholars offering a critical perspective on the rise of genetic research 

(Hubbard and Wald 1997, Nelkin and Lindee 1995), others questioned whether the 

process of geneticization is really so straightforward. Focusing on readers’ understanding 

of media publications about genetics, Celeste Condit (1999) demonstrated that people do 

not passively adopt the idea that genes determine behavior or health. Instead, clinicians, 

scientists and members of the public adopt and make sense of genetic explanations in 

complex ways (Hedgecoe 2009).  

Some scholars have argued that the notion of geneticization has limited value in 

analyzing the social construction of genetic disease because it overlooks the ambiguity 

and uncertainty with which diseases are defined (Kerr 2004). Even scientists working to 

identify the genetic basis for a particular disease do not see genes as solely responsible 

for the emergence of the disease. For example, Edward Hall (2005) argues that scientific 

research into the genetic basis of hypertension and heart disease does not create a 

straightforward transformation in understanding these conditions as genetic diseases. 
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According to Hall, scientists researching these conditions emphasize the importance of 

genes in order to obtain funding, media attention and raise the research profile, but in 

their research practice, they acknowledge that genes can only be understood in the 

contexts of bodily and social environments.   

In short, genetic explanations are not passively internalized, but interpreted and 

adapted in varying ways. Scientists who study human disease—including bipolar 

disorder—use the term heritability to articulate bipolar disorder as a genetic condition. 

However, instead of identifying which genes cause bipolar disorder, geneticists can only 

identify genetic variants that are linked to increased susceptibility to the disorder. At the 

same time, the environment continuously figures in scientific publications as an 

important factor that helps to understand why some people develop bipolar disorder and 

others do not. As a result, studies of the genetics of bipolar disorder cannot do away with 

environment as a separate concern, but must contend with it as it interrelates with, and 

becomes part of, genetic function.  

 The idea that mental illness is heritable—capable of being passed down through 

generations—has a long history. As Theodore Porter (forthcoming) shows, even before 

Darwin’s work on evolution, alienists (physicians who worked in asylums for the insane) 

considered heredity as a key cause of insanity and sought to restrict the reproduction of 

asylum inmates. Even then, statistical analysis played an important role in providing 

evidence that insanity runs in families. In 1859, Norwegian Ludvig Dahl reconstructed 

the lineages of families “whose bad heredity was beyond doubt,” demonstrated that 

insanity was statistically more common in some families than in others, and even 

calculated how much insanity in parent increased frequency of hereditary illness in 
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children (Porter, forthcoming). Today, scientists similarly construct pedigree charts to 

trace the recurrence of mental illness in families, and use medical records and interviews 

to compute the risk for relatives of people with a psychiatric diagnosis. Studies of twins 

and families with a history of bipolar disorder are techniques of stabilization that produce 

bipolar disorder as a condition amenable to genetic investigation. These studies figure 

prominently in scientific literature as justifications for continued genetic investigation of 

bipolar disorder and other psychiatric conditions. 

Family studies seek to show how bipolar disorder runs in families. Researchers 

compare the prevalence of bipolar disorder in relatives of people with the disorder and in 

relatives of people who do not have a psychiatric diagnosis. These studies produce 

estimates of risk of developing bipolar disorder for first-degree relatives of people who 

have already been diagnosed with the condition. Scientific literature indicates that while 

people without a relative with bipolar disorder have an average of 0.5-1.5% risk of 

having the condition, first-degree relatives of people with the disorder have a 5-10% risk, 

and an identical twin of a person with the disorder has about a 40-70% risk (Craddock 

and Sklar 2013). Exact percentages vary depending on the study population and the 

assessment methodology for evaluating relatives, but all published estimates support the 

notion that bipolar disorder runs in families.  

Studies of twins have been critical in the scientific literature because they allow 

researchers to quantify the importance of genes in making some individuals more 

susceptible to bipolar disorder. Researchers have shown that identical (monozygotic) 

twins have a greater concordance rate—likelihood of both twins having bipolar disorder 
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or both twins lacking the disorder—relative to fraternal (dizygotic) twins.35 For scientists, 

twins offer an opportunity to partially stabilize environmental and genetic variation. 

Twins raised together share the same familial environment and grow up within the same 

historical and cultural conditions. Scientists use twin studies to estimate the heritability of 

bipolar disorder, a measure used to justify continued genetic investigation of bipolar 

disorder. In scientific literature, the heritability of bipolar disorder has been shown to be 

between 58%-93%,36 but that does not mean that so much of bipolar disorder is heritable. 

The meaning of heritability is not so straightforward.  

Heritability is a critical concept because the scientific meaning of the term differs 

substantially from its non-scientific meaning. For scientists, heritability estimates the 

extent to which genetic makeup, or genotype, contributes to the observed variance in a 

specific trait within a population. That is, this number is used to measure how genetic 

factors contribute to differences between individuals in a specific population. In contrast, 

in common language, heritability refers to a quality of being heritable. Folk 

understandings of heritability come from the notion of inheritance, which refers to 

relatively intact, unchanged things that are passed down from generation to generation. 

There is widespread scientific acknowledgement that, despite being a central concept in 

the field of genetics, the use of heritability leads to common misconceptions about the 

role of genes in determining human characteristics (Bell 1977, Kempthorne 1978, 

                                                 
35 McGuffin et al. (2003) estimate a concordance rate of 67% in monozygotic twins and 19% in dizygotic 
twins. Kieseppä et al. (2004) estimate a concordance rate of 43% in monozygotic twins and 6% in dizygotic 
twins.  
36 Heritability estimates in different populations: 58% (Song et al. 2015), 59% (Bertelsen et al. 1977), 79% 
(Kendler et al. 1995), 84-87% (Cardno et al. 1999), 85% (McGuffin et al. 2003), 93% (Kieseppä et al. 
2004).  
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Lewontin 1974, Rutter and Plomin 1997, Stoltenberg 1997, Visscher et al. 2008). The 

term can misleadingly suggest that a trait is passed down to offspring, determined by the 

‘inheritance’ of genetic material. Misunderstandings of heritability can lead to the 

assumption that a particular trait is genetically determined and therefore not amenable to 

change through social or environmental interventions. In extreme cases, high heritability 

can be inappropriately used as evidence of immutable genetic differences across different 

groups.37  

While estimates of high heritability can be used to make a case for genetic 

research into a condition, they do not necessarily show whether the condition is caused 

by genes or by non-genetic factors. Consider a classic example from agricultural science, 

from which heritability measures originated. The same crop is planted in two plots. The 

left plot receives plenty of water and fertilizer and the right plot does not. Plants in the 

left plot grow tall, while plants in the right plot are short. Within each plot, variation in 

height is largely due to genetic differences and so the heritability of height is high. But it 

is environmental conditions (water, fertilizer) that cause plants to be tall or short. Even 

though heritability of height is high, genes do not ‘cause’ height. They are only useful for 

understanding the height differences within a particular plot that has been exposed to the 

same environmental conditions.38  

                                                 
37 Measures of IQ heritability, which typically range from 50-80% (Deary et al. 2006), are particularly 
controversial. One of the many unsupported and now thoroughly discredited claims in Hernstein and 
Murray’s (1994) work of racist ideology was that since measures of IQ heritability are high, this means that 
intelligence is inherited and that social interventions cannot remedy genetic inferiority. Their assumption 
that high heritability means that IQ is genetically determined is evidence of a major misunderstanding of 
heritability, which ignores that heritability estimates say nothing about genetic cause and that even 
measures of heritability can change drastically depending on environment. 
38 The example here is drawn from Marks (2002). 
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The above example underscores that heritability relates to variance in a specific 

population (left or right plot), and that heritability estimates cannot specify whether a trait 

is caused by genetic or environmental factors. Even if heritability of a trait is high, as for 

bipolar disorder, it does not mean that emergence of the trait has a genetic cause. Further, 

heritability measures are specific to a population, and they do not indicate what the 

heritability of the trait would be in a different population.39 High heritability rates for 

severe psychiatric conditions—bipolar disorder and schizophrenia—are statistical 

measures drawn from various populations. But these rates do not represent the degree to 

which bipolar disorder is caused by genes. High heritability measures suggest that, if two 

individuals share the same environment and one of them develops bipolar disorder while 

the other one does not, then that difference is explained by genetic factors. Of course, the 

assumption that any individuals, even twins, share the exact same environment is not a 

trivial simplification. Indeed, this so-called Equal Environments Assumption has been 

strongly criticized by various scholars (for an overview, see Beckwith and Morris-Singer 

2012).  

In journal articles, scientists do not use high heritability rates to claim that bipolar 

disorder has a genetic cause, but rather to argue that susceptibility to the disorder has a 

genetic basis. The distinction between genetic causation and genetic susceptibility is an 

important one. While causation is linked to determinism, the language of susceptibility 

draws on probabilities, risk, and uncertainty, and side-steps claims about either 

                                                 
39 Some scientists point out that heritability measures are remarkably similar across populations (Visscher 
et al. 2008). But others have shown that heritability can change drastically depending on population 
characteristics: Turkheimer et al. (2003) show that the heritability of IQ is around 10% in families of low 
socioeconomic status and 78% in families of high socioeconomic status.  
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environmental or genetic causality. In publications and even in their daily practice, 

scientists are careful to use the language of susceptibility to underscore that there is little 

known about what causes mental illness.  

The language of susceptibility is in line with what Adam Hedgecoe (2001) calls 

the “narrative of enlightened geneticization.” In analyzing review articles on 

schizophrenia genetics, Hedgecoe finds that while scientists present schizophrenia as a 

complex condition influenced by both genetic and environmental factors, they subtly 

prioritize genetic explanations. One way they do this is by framing environmental factors 

as non-specific, unpredictable, and thus less researchable than genetic risk factors. In 

reviewing the scientific literature on bipolar disorder, I found that scientists similarly 

acknowledge that bipolar disorder emerges as a result of both genetic and environmental 

factors, but call for more research into genetic susceptibility without explicitly advocating 

for further studies into non-genetic circumstances and events that may contribute to the 

emergence of the disorder.40 

In the scientific literature, researchers use family, twin and adoption studies as 

evidence that the both genes and environment play substantive roles in susceptibility to 

and the emergence of bipolar disorder. Consider the following statements from review 

articles that summarize contemporary knowledge about the genetics of bipolar disorder:  

It should also be recognised that the incomplete phenotypic concordance 
in MZ twins has provided the most robust evidence that non-genetic 

                                                 
40 Scientists draw on findings from family and twin studies to point out the importance of genetic risk 
factors and to advocate for further genetic research into the condition (Craddock and Jones 1999; Hayden 
and Nurnberger 2005; Kerner 2015, Song et al. 2015). Some use the high heritabilities and concordance 
rates to define at-risk populations for bipolar disorder—usually individuals with a few symptoms and a 
first-degree relative who has a diagnosis—and call for preventive measures such as psychoeducation, stress 
management, and other interventions aimed at reducing risk for mental distress in at-risk youth (Axelson et 
al. 2015, Duffy et al. 2014, Miklowitz et al. 2011). 
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factors play an important role in determining susceptibility to bipolar 
disorder. (Craddock and Jones 1999, 588) 

 Although the influence of genes in BPD [bipolar disorder] is clearly 
critical, evidence suggests that environmental factors play a significant 
role in the course of the illness. (Hayden and Nurnberger 2005, 90-91) 

Since concordance in MZ twins is not 100%, genes cannot be “sufficient” 
causes for BPD [bipolar disorder], though they may be “necessary.” The 
etiology of BPD is complex, probably involving multiple genetic and 
environmental influences, which may vary widely between affected 
individuals. (Barnett and Smoller, 2009) 

The high heritability estimates and high monozygotic concordance rate are 
convincing indicators of the importance of genetic factors affecting bipolar 
disorder susceptibility. However, the fact that monozygotic concordance 
(40–70%) is substantially less than 100% shows that genes alone are not 
the whole story. (Craddock and Sklar 2013, 1654) 

In these statements, ‘environmental factors’ figure prominently in the emergence of 

bipolar disorder and scientists offer evidence (e.g. concordance rates41 below 100%) that 

genes alone are insufficient for understanding bipolar disorder. For geneticists, evidence 

that bipolar disorder is more prevalent in some families than others, combined with 

findings that identical twins are not always affected by mental illness together, suggests 

that this condition is not determined by either genes or environment. 

Scientists see the relationship between genes and environment as an interaction, 

or an interplay, where multiple genes and environmental factors together “confer 

susceptibility” to bipolar disorder (Craddock and Forty 2006, 661). Others invoke the 

interaction of genes and environment as the cause of the disorder: “Bipolar disorder (BP) 

is a complex disorder caused by a number of liability genes interacting with the 

                                                 
41 Concordance rates measure the likelihood that an identical twin of a person with a diagnosis of bipolar 
disorder will also be diagnosed with the disorder. A rate of 100% would suggest that if one twin has a 
bipolar disorder diagnosis, then the other twin will also have this diagnosis.  
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environment” (Serretti and Mandelli 2008, 742). These statements can be seen as 

representations of ‘enlightened geneticization’ as it is defined by Hedgecoe (2001) 

because they deny that genes alone determine the emergence of disorder or even its 

susceptibility. One of the most direct rejections of genetic reductionism is found in a 

recent review article by Craddock and Sklar (2013):  

Reductionist thinking has no place and to think of any case as being either 
genetic or environmental, or to talk about a gene for bipolar disorder, 
makes no sense. The key point is that most cases of bipolar disorder 
involve the interplay of several genes or more complex genetic 
mechanisms, together with the effects of non-genetic (environmental) risk 
factors and stochastic [random] factors. (1655) 

But while these invocations of the role of environment are necessary recognitions of 

bipolar disorder’s complexity, the scientists writing these statements are working in the 

field of genetics and thus advocate for genetic research into the condition. Environmental 

factors, while recognized, are framed as too ambiguous and too difficult to study 

scientifically.  

Many scientists writing about the genetics of bipolar disorder do not clarify what 

they mean by ‘environment.’ The environment is often a catchall for anything that is not 

an individual’s genetic material. Hedgecoe (2001) finds that scientists acknowledge that 

environmental factors play a significant role and, at the same time, dismiss environment 

as nonspecific, vague, and unpredictable. In the review articles cited above, there are 

rarely any explanations about what environment means and how it can be addressed or 

incorporated in genetic research. However, some of the most recent reviews specify 

trauma, infection and inflammation as contributing environmental factors (Kerner 2015), 

while others cite birth and obstetric complications, psychosocial stress, and early adverse 
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childhood experiences such as abuse, neglect, or parental loss as events to incorporate in 

models of gene-environment interaction (Schmitt et al. 2014). The growing specificity 

about the environment reflects growing scientific interest in examining gene-environment 

interactions that modify gene expression.  

A particularly interesting claim by some scientists is that genetics research on 

bipolar disorder offers a way for figuring out which aspects of the environment deserve 

further investigation. Craddock and Forty (2006) state:  

Importantly, identifying susceptibility genes will facilitate the 
identification of environmental factors that alter risk. Once these 
environmental factors are characterised, it may prove possible to provide 
helpful occupational, social and psychological advice to individuals at 
genetic risk of affective disorders. (666) 

This sentiment was echoed in a comment made by a presenter at the International Society 

for Bipolar Disorders conference. Prominent scientist Daniel Weinberger, director of the 

Lieber Institute for Brain Development, stated, “If you want to study environment, you 

must study genes.” He explained that individuals respond to the same environmental 

stressors in different ways because of their genetic makeup, and so, in order to investigate 

the links between particular environmental conditions and the emergence of a psychiatric 

condition, it is necessary to understand genetic difference and function. In these 

instances, not only are scientists privileging genetic explanations over environmental 

ones, but they also argue for studying environment through genetics. 

At the time when Hedgecoe wrote about enlightened geneticization, environment 

was something that was referenced by geneticists as important, yet vague and 

inaccessible. More recent scientific publications have started to identify particular kinds 

of environmental or social influences that may be important for the emergence of bipolar 
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disorder. And while some scientists proclaim that studying environmental influences 

without understanding the role of genetic factors is impossible, the reverse appears to be 

true as well. In the postgenomic era, scientific understanding of genetic function is 

impossible without understanding how gene action is modified in response to non-genetic 

events.    

I see the language of concordance rates and heritability as statistical articulations 

through which scientists stabilize bipolar disorder as a genetic condition that runs in 

families. In published articles, scientists do not argue that genes determine the emergence 

of the disorder. Instead, they use measures of heritability and concordance to support 

further genetic research even while acknowledging the role of the environment. 

Acknowledging the importance of the environment while focusing on genetic 

associations is a technique of stabilization by which genetic researchers produce bipolar 

disorder as an object that necessitates genetic inquiry. In the next section, I analyze the 

specific methods by which scientists stabilize bipolar disorder in specific genetic 

sequences and examine some of the challenges to these practices of stabilization.   

 

LOOKING FOR ASSOCIATIONS IN SEQUENCE DATA 

Biomedical research that analyzes genetic sequences is driven by the 

accumulation of increasingly larger amounts of data that then need to be analyzed using 

computational techniques. Stevens (2013) explains that data-driven biology and 

computational approaches propel one another: “the valorization of mass, volume, and 

speed lead to a greater demand for data, which justifies better and faster sequencing, 

which, in turn, contributes to the continued success of the ‘quantitative’ approaches” 
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(59). In genetics laboratories, bipolar disorder becomes a research object that is amenable 

to statistical investigations.  

As bipolar disorder is studied through statistical analyses, it becomes an 

informational object whose complexity can be mitigated by zeroing in on specific genetic 

associations. This is true for other complex diseases and biological processes that are the 

objects of investigation in biomedical research. Nadine Levin (2014) claims that data-

driven science produces an understanding of metabolism as an informational and 

statistical object that is only analyzable via particular forms of data production and 

analysis. Levin argues that multivariate statistical practices, which researchers use to 

examine vast amounts of data, allows them to enact a view of metabolism as something 

“multiple and interconnected, but still fundamentally informational and statistical” (571). 

In this way, researchers engage with metabolic complexity in pragmatic ways. Similarly, 

complex diseases like bipolar disorder are articulated in statistical terms in scientific 

research.  

What techniques do geneticists employ to make bipolar disorder into an object of 

statistical analysis? Geneticists seek to identify which genetic variants are statistically 

more likely to be found among people with a diagnosis of bipolar disorder. I examine 

how genome-wide association studies (GWAS or GWA studies42) became the ultimate 

tool for conducting research into the genetics of bipolar disorder. I see GWAS as a 

technique of stabilization that is intended to locate susceptibility to the disorder in the 

space of the genome. However, GWA studies do not simply allow geneticists to locate 

                                                 
42 I use GWAS to describe the approach in general and GWA studies to refer to the numerous research 
studies undertaken using this approach. 
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bipolar disorder in a single location on the genome. Instead, GWA studies have shown 

that genes themselves are not stable entities, but rather become operate in networks and 

become differentially activated through time. The bipolar disorder that is produced 

through GWA studies is a complex condition in which thousands of different genes 

participate.  

The methods of GWAS for identifying genes with small effect sizes require large 

sample sizes and necessitate sharing datasets across clinical and research sites. Stabilizing 

bipolar disorder through GWAS thus entails distributing data collection across many 

clinical and research sites. As information from different places becomes encoded in 

shareable databases, the breadth of individual experiences is collapsed into discrete bits 

of data—age of onset, number of manic and depressive episodes, kinds of medicines, and 

genotypes. Despite the mass of quantitative data, GWA studies lay bare the inability of 

statistical analyses to identify causal relationships and the limitations of attempting to 

quantify individual experiences. 

 

Locating disorder in the smallest variants 

Early studies into the genetics of bipolar disorder were not GWA studies, but 

linkage studies, where scientists analyzed families (often ‘large pedigrees’) in search of 

specific genetic variations that confer increased susceptibility to bipolar disorder.43 These 

studies, carried out largely during the 1990s and 2000s, did not produce consistent 

findings. Most of the genetic regions that were identified as potentially linked with a 

                                                 
43 Linkage studies have proven to be primarily useful for identifying the chromosomal location of disease 
genes for single-gene conditions like Huntington’s disease or cystic fibrosis. 
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diagnosis of bipolar disorder were not replicated in subsequent studies. But the failure of 

linkage studies did not discourage scientists from analyzing bipolar disorder through 

genetic research. Instead, researchers concluded that susceptibility to bipolar disorder is 

not conferred by a single gene, but rather by many genes, each with a small effect.44 The 

focus of psychiatric genetics shifted to association studies as an approach more capable 

of identifying which genes are statistically associated with a higher risk of bipolar 

disorder. While linkage studies analyze relatives to locate susceptibility alleles in 

chromosomal regions, association studies analyze genetic sequence data from unrelated 

individuals to identify alleles that appear with higher frequency among individuals with a 

particular condition. Because association studies do not examine relatives, researchers are 

able to enroll higher numbers of participants, and greater sample sizes make it possible 

for scientists to identify genes that have a relatively small effect on the risk of disorder.  

In association studies, geneticists first tried examining whether variations on 

particular ‘candidate’ genes, chosen prior to the analysis, were more likely to appear 

among individuals who are diagnosed with bipolar disorder. But these studies again did 

not produce robust findings and geneticists explained that choosing appropriate candidate 

genes was impossible for psychiatric disorders, where the mechanism of action is 

unknown.45 By 2005, psychiatric genetics turned to GWAS for studying the entire 

                                                 
44 Some scientists, however, suggest that for some people, a single gene might still be “the major 
determinant of risk” (Craddock and Sklar 2013). Hedgecoe (2001) notices similar argumentation patterns in 
his analysis of scientific articles on schizophrenia, where scientists deny that the condition is caused by a 
single gene, yet later propose that it may be possible (and thus argue for further genetic research).   
45 Some of the candidate genes were chosen because of their role in nervous systems that seem involved in 
regulating mood and behavior. Other studies examined genes in regions identified through linkage studies. 
Several genes such as DISC1, BDNF, NDMA, SLC6A3, DAOA, COMT and others were identified as 
associated with bipolar disorder, but not all of these were replicated in later studies (Barnett and Smoller 
2009). In review articles, scientists reflect on the selected genes as “poor candidate choices” (Craddock and 
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genome, rather than several candidate genes. This turn occurred during a time when 

computer-based analyses thoroughly permeated biological research, making it possible to 

scour vast amounts of data for unexpected insights.  

In theory, GWAS offers an unbiased method because it does not depend on prior 

expectations about candidate genes. These studies sequence up to a million genetic 

variants in each individual’s genome. People only differ in less than one percent of their 

DNA sequence, and scientific reasoning suggests that these differences are considered to 

be the reasons why some people are predisposed to some illnesses and not others. GWAS 

enables scientists to focus on the smallest possible variations of DNA called single 

nucleotide polymorphisms (SNPs)—literally the sites where a single nucleotide differs, 

as for example, if T (thymine) is replaced with C (cytosine). As I explain below, genetic 

studies that focus on these SNPs impose particular demands on scientific research 

practices. 

 Scientists studying the genetics of mental illness have hailed GWAS as 

revolutionary method for the field. Some have referred to the period before GWAS as 

“the years of wandering in the wilderness” (Shinozaki and Potash 2014). After the release 

of the first GWA study on bipolar disorder in 2007, the director of NIMH, Thomas Insel, 

said “We’re beginning to get a foothold on the genetics of this complex brain disorder” 

(National Institutes of Health 2007). While some problems of replication also plague 

GWA studies, it is clear that scientists see GWAS as a valuable approach for uncovering 

the mechanisms of bipolar disorder. However, it seems that GWAS has revealed more 

                                                 
Sklar 2013) given the lack of knowledge about the biochemical pathways that underlie symptoms of bipolar 
disorder. 
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about the limitations of studying bipolar disorder as a genetic condition than it has about 

the disorder itself.  

 

Statistical articulations of disorder & their limitations  

Geneticists studying bipolar disorder identify genetic variants that are more likely 

to occur in individuals that have a diagnosis of bipolar disorder. In the process, bipolar 

disorder is removed from individual patients, and is articulated in terms of odds ratios 

and effect sizes—statistical terms derived from millions of computations. What does it 

mean for a disorder to be articulated in terms of statistics? How does this constitute a 

different version of bipolar disorder as a research object?  

GWAS data is analyzed by statisticians to identify associations (the ‘A’ in 

GWAS) between a particular genetic variant and a diagnosis of bipolar disorder. This is 

done by calculating the frequency of the variant in sequence data of cases and controls. If 

the variant (allele) appears with significantly greater frequency among the cases, then it 

may be said to be a susceptibility allele; if the variant appears with greater frequency 

among the controls, then it may be said to be protective.46 Scientists working in this field 

hope that genetic research might be able to identify potential mechanisms that are 

involved in bipolar disorder. This hope differs from the earlier, much more ambitious 

aspirations to figure out which genes cause the condition. 

While results of GWA studies have not transformed the clinical practices of 

diagnosing or treating bipolar disorder, they have still shaped further genetic research. 

                                                 
46 Some scientists prefer not to refer to an allele as ‘protective’ until it has been demonstrated that the 
function of the allele does somehow affect the likelihood of getting a disease. 
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Findings of statistically significant associations have directed attention to genes and 

biological mechanisms that have heretofore not been considered as related to the 

disorder. For example, researchers identified associations between bipolar disorder and 

genetic variations in CACNA1C, a gene that mediates the flow of calcium ions and thus 

controls the release of neurotransmitters. The principal investigator of the laboratory I 

observed reflected on this finding:  

It’s an incredibly good story. I mean, as just something that would mess 
up your brain and thinking and cerebral function. And yet, it’s something 
that we never had really looked at very much before. So in many ways, 
that aspect of genetics has really paid off in that regard, it’s just something 
that… Nobody studied this before these results started coming out. 
(interview, June 18, 2015) 

Bipolar disorder is produced through GWA studies as scientists formulate hypotheses 

about the physiology of disorder based on the findings of genetic associations. The 

crafting of a “good story” from GWA studies results requires further research into the 

function of the gene and knowledge of interacting genes. Other genes implicated in 

susceptibility to bipolar disorder through GWA studies include ANK3, NCAN, and ODZ4, 

which respectively encode proteins likely involved in ion channel maintenance, cell 

adhesion and migration, and cell surface signaling and neuronal pathfinding. But none of 

these are sufficient in explaining why some people develop bipolar disorder and others do 

not. 

The associations identified by GWA studies are connections that—like the 

associations that figure in the social scientific literature on actor network theory—can be 

strong or weak. Scientists attempt to quantify the strength of a genetic association by 

computing how often a variant or an allele is accompanied with a diagnosis of a disorder. 



116 
 

 
 

This is called the effect size and is measured using the odds ratio.47 Odds ratios for the 

genetic associations identified using GWAS for bipolar disorder have been low, typically 

ranging from 1.1-1.2 (Craddock and Sklar 2013), which means that individuals who have 

a genetic risk allele may be 10-20% more likely to develop bipolar disorder.48 So even 

though some genetic variants have consistently been identified as overrepresented among 

people with a diagnosis of bipolar disorder, the effects of these variants on disease risk 

appears to be rather small.  

 At this time, GWA studies have not been successful in explaining how genes 

affect the emergence of bipolar disorder. A 10-20% increase in risk is nowhere near the 

58%-93% measures of heritability of bipolar disorder (as discussed earlier in this 

chapter). The bulk of heritability—the extent to which genetic factors explain differences 

in the prevalence of bipolar disorder within a population—remains unexplained. In 

scientific publications, this is typically referred to as “missing heritability” after an oft-

cited article in Nature (Maher 2008). The rhetoric of missing heritability has turned 

genetic research into a mystery-solving puzzle.  

Maher proposes that heritability may be “hiding” in results that do not pass the 

significance threshold (false negatives), or located in rare genetic variants rather than the 

                                                 
47 In GWAS, odds ratio is computed as the ratio of two odds: the odds of disease for individuals who have 
the allele and the odds of disease for individuals who do not have the allele. While an odds ratio of 1 
suggests that the allele does not affect the likelihood of disease, odds ratios greater than 1 suggest that that 
allele is associated with the disease. 
48 This is small compared to some other findings in genetics. For example, people with two of the ApoE4 
alleles have 20 times greater risk of developing Alzheimer’s Disease (Hauser and Ryan 2013). In contrast, 
the variants associated with bipolar disorder genes only make individuals 1.2 times more at risk for the 
condition. Using the numbers cited earlier from Craddock and Sklar 2013, this translates to relatively small 
changes to individual risk profiles. For people without a relative with bipolar disorder the risk of 
developing the condition would increase from 0.5-1.5% to 0.6-1.8%. And even individuals who have a 
relative with the disorder would see an increase in risk from 5-10% to 6-12%. Clearly, it wouldn’t make 
sense to get tested for these genetic variants. 
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common ones tested by GWAS. In addition to that, modifications of gene expression 

over the course of an individual’s life (epigenetics), functional changes resulting from 

interactions between genes (epistasis), and modifications in genome architecture 

(duplications or deletions of certain variants) would not be analyzable using GWAS. 

Finally, another possibility is that the diagnosis does not reflect a unitary entity, but rather 

consists of heterogeneous diseases that involve different kinds of genes for different 

people. Researchers studying the genetics of disease see GWAS as a starting point for 

further analysis, rather than a way for achieving full understanding of a condition.   

In the postgenomic era, scientists have acknowledged that the genome is not static 

throughout an individual’s life and that simply identifying differences in genetic 

sequences will not lead to an understanding of how genes function or how disease 

develops. While geneticists initially hoped that GWAS and its attending statistical 

analyses will help to identify the genetic basis of bipolar disorder, the resulting findings 

have said little about bipolar disorder itself. In the course of this work, bipolar disorder is 

produced both as an object that is amenable to genetic inquiry and as a complex condition 

that cannot be explained by mere sequencing initiatives. Scientists have been unable to 

locate bipolar disorder (or susceptibility to the disorder) in particular genetic variants. 

Despite this, genetic researchers continue to sequence thousands of individuals and 

analyze the resulting data with increasingly sophisticated techniques. The study of bipolar 

disorder through genetic sequencing and analysis has transformed the day-to-day 

practices of scientific researchers more than it has affected clinical practices.  
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STABILIZING THE DISORDER, DISTRIBUTING THE RESEARCH 

Scholars have analyzed how scientific research has been transformed through the 

adoption of high-throughput technologies that generate large amounts of data (Keating 

and Cambrosio 2012), bioinformatics software for sequence analysis and comparison 

(Mackenzie 2003), and shared biomolecular databases (Chow-White and García-Sancho 

2012, Hilgartner 1995, Hine 2006). Biological researchers are increasingly employing 

databases, programming software, and statistical tools to collect and analyze biological 

data. Many large-scale, data-intensive projects are undertaken collaboratively by several 

investigators in separate laboratories. This is not to say that there all of the “wet lab” 

activities—physically working with biological specimens at the laboratory ‘bench’—have 

been completely supplanted by “dry lab” work done by computers. Nor has it been an 

effortless transition. As Stevens (2013) explains, contemporary “Big Biology” requires 

large amounts of funding, interdisciplinary teams that include computer scientists and 

statisticians, and experts who can manage and coordinate various projects. These modes 

of research raise new issues regarding different attitudes toward data and its 

manipulation, issues with cross-disciplinary communication, and disputes about how to 

allocate credit.  

Articulations of bipolar disorder through genetic associations rely on large 

numbers of participants. Because GWAS is used to analyze a million sites of possible 

genetic variation, it is necessary to have large samples in order to be able to produce any 

definitive results. Statistical analyses would generate too many false positives under the 

conventional standard p-value of 5x10-2 (0.05) as the cutoff for significance. Instead, the 

p-value cutoff of 5x10-8 (0.00000005) has been adopted as the parameter of statistical 
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significance for GWAS.49 In studies of human diseases, typically several thousand 

individual participants are required in order to obtain meaningful results. No single 

investigator is able to recruit so many participants within the timeframe of scientific 

research (typically defined by the five-year grant cycle). Therefore, GWAS is made 

possible only through collaboration across multiple research and clinical sites. Ironically, 

it is through the pursuit of ever smaller spatial loci that the distribution of research 

extends to involve more and more laboratories.  

Scientific collaborations related to GWAS are based on sharing data across 

research sites. This includes clinical and genotype data, as well as blood samples of 

participants for DNA extraction. Collaborative initiatives forge a shared epistemic 

culture, where scientists who take part in these research efforts—including the 

International HapMap Project, the NIMH Genetics Initiative, the Psychiatric GWAS 

Consortium, and the UK-based Wellcome Trust Case–Control Consortium—agree on the 

data-gathering practices and analytical approaches. These collaborations typically focus 

their efforts on relatively common conditions that are thought to have at least some 

genetic basis. Bipolar disorder is only one such condition that has been the subject of 

several collaborative GWAS initiatives.  

For the investigators involved in the collaborative efforts, there is a great deal of 

work involved in maintaining databases, communicating with collaborators, and making 

                                                 
49 To give an idea of how smaller P-values change the number of false positives, consider the following: a 
P-value of 0.05 suggests that there is a 95% chance that an observed association in the data (for example, 
the frequency with which people who have a particular genetic variant and a diagnosis of bipolar disorder) 
occurs when a true association actually exists. That also means that there is a 5% chance that an observed 
association in the data occurs by chance, when this association does not actually exist. When testing a 
million associations, these 5% chances add up creating many false positives. On the other hand, with a P-
value of 10-8, there is a 0.000005% likelihood that the observed association occurred by chance.  
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decisions about analysis. GWAS publications in journals often have dozens of authors. 

The manager of the laboratory I observed explained that their lab is typically has from 

three to ten different projects going on simultaneously. She manages the flow of materials 

and data in and out of the lab, receives blood samples, genotypes some samples, sends 

other DNA for genotyping elsewhere, requests samples and data necessary for analysis, 

cleans up and archives genotype data, keeps track of where the data and materials are for 

each project. In the GWAS age, a laboratory is a hub of activity that interfaces with 

dozens of institutions and countless individuals. Even within the laboratory, there are 

various experts that work on different pieces of the project. As the lab manager explains: 

In [this university], or in any lab or group, they have different people with 
different backgrounds. One person might be just working and managing, 
the expert in genotyping, another person who is an expert in the cell work 
and cell biology, and then you have an expert in data management and 
programming, which obviously, you know, these databases and stuff like 
that, it would be helpful, at some point, to combine all that data, 
biological, genetic, and clinical. And the statistician does these analyses to 
get you some kind of conclusion, and head you in some kind of direction, 
and then it goes back to the lab to the people with some, again, biology 
background to do more, and it probably again goes back to the statistician. 
It’s kind of a circle. (interview, April 30, 2015) 

In this laboratory where the work is distributed across individuals with various realms of 

expertise, it is still the principal investigator (PI) who helps the group see how their work 

fits into “the big picture.” During weekly lab meetings, researchers update one another on 

their progress, and the PI weighs in on the relevant issues. In this laboratory, as in many 

others, the work of analyzing GWAS or participating in collaborative initiatives is only 

one part of the researchers’ activities. They also study biological function of particular 

genes and mutations. (I will discuss this research practice in more length in the following 
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chapter.) But for now, I will consider how the GWAS enables a particular kind of bipolar 

disorder research object that is generated through large-scale collaborative investigations.  

GWAS involve compiling and analyzing clinical and genetic data from thousands 

of people. A recent meta-analysis of bipolar disorder genetics was based on 7,481 cases 

and 9,250 controls, as well as a replication sample of 4,496 cases and 42,422 controls 

(Sklar et al. 2011). Most GWAS are conducted by distinguishing two populations: cases, 

or people diagnosed with a particular clinical condition, and controls, or people without 

such a diagnosis.50 The psychiatric diagnoses may be made by clinicians in dozens of 

separate sites. But such a division is not all that clear. Labeling individuals as ‘cases’ 

masks the particularities of their experience, life trajectories, extent of suffering, previous 

diagnoses, current symptoms, and other qualities. Some of these—although by no means 

all—may be discerned by a competent clinician in the course of conversations and 

continuous clinical relationships. But in GWAS, the clinical picture is simplified.  

For some researchers who are rarely exposed to clinical work, people become just 

cases or controls. There is a big difference between the idiosyncratic, dynamic ways in 

which bipolar disorder emerges in clinical practice and its clear-cut ‘case or control’ 

articulation in GWAS. In the laboratory I observe, the primary investigator (PI) is also a 

psychiatrist who sees patients weekly, points out how clinical experience has taught him 

to think beyond cases and controls:  

[There are] basic science types over here to whom bipolar disorder is just 
case or control, yes or no, it’s a binary. But let me tell you, people don’t 
come in binaries. People come in every shape and fashion imaginable. 

                                                 
50 For psychiatric GWAS, controls are typically people without a history of any psychiatric diagnosis.  
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And some of them fit the textbook pretty easily, but most don’t. 
(interview, June 18, 2015) 

He goes on to explain that clinical expertise has led him to understand how a disease 

evolves over time. But GWAS is atemporal—it seeks to stabilize people as cases or 

controls, ignoring how and when particular symptoms occurred, and relies on static 

genetic variants as permanent markers of risk. The results of GWA studies are derived 

from statistically analyzing the DNA and clinical data of thousands of participants who 

have likely never set foot in a laboratory.51 

However, the attempts to discern among groups and stabilize bipolar disorder in 

databases face numerous challenges. Clinical judgment is still critical to distinguish who 

suffers from what kind of a disorder and whose life situations (and other medical 

conditions—like cancer) preclude them from being part of studies that track disorder 

progression. Specifically, geneticists struggle with defining subgroups that are relatively 

homogeneous, at times including and excluding people with particular clinical 

characteristics (like ‘rapid cyclers’) or of different races and ethnicities. Even though 

much of the disorder’s temporal fluctuations becomes stabilized in largely immutable 

data repositories, the database itself is not a static object and it is constantly in the process 

of being updated. The data always needs to be cleaned—often because clinical 

interpretations of individual patients’ outcomes do not fit into preexisting menus. Here, 

bipolar disorder is both something that can be coded and represented digitally, but at the 

same time, something that doesn’t quite fit into standard databases. 

                                                 
51 Here, I do not address in detail the major assumptions underlying GWAS, which is that populations can 
be stratified into racial and ethnic groups. Other social scientific literature has shown that these 
assumptions are also problematic (Fujimura and Rajagopalan 2011). 
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Scientists form multi-sited collaborations to study bipolar disorder, distributing 

the work of participant recruitment, data collection, and sometimes sequencing and 

analysis. In the process of doing so, the research object of bipolar disorder is simplified 

through case-control distinctions. Researchers attempt to account for the diversity of 

experience by collecting a lot of clinical data, such as the duration of illness, number of 

episodes, other medical conditions, frequency of hospitalizations, drugs taken to manage 

the disorder, and so on. While in most GWA studies, participants are simply divided into 

two groups, sometimes the additional clinical data is utilized to create subgroups. In any 

case, the distribution of research beyond a single laboratory requires agreement on the 

study design, definitions of psychiatric conditions, and what counts as relevant clinical 

information. Interestingly, the findings from such distributed research practices seem to 

suggest that bipolar disorder is not easily stabilized in the genome. Instead, it appears to 

be distributed within and beyond the body. 

 

MOVING BEYOND GENETIC DETERMINISM BY STUDYING GENETICS 

GWA studies seek to stabilize bipolar disorder by locating genetic variants that 

are associated with a greater likelihood of having the condition. But despite numerous 

attempts, bipolar disorder has resisted being stabilized in the static genome. In genetic 

research, bipolar disorder is distributed across genetic and non-genetic factors. It is also 

dynamic—changing over the course of an individual’s life rather than preserved in 

immutable code. However, even as genetic research on bipolar disorder continues to 

articulate this condition as a genetic one, scientific research practices themselves have 

adapted to accommodate the limitations of GWAS analyses. That is, GWAS has shown 
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that identifying genetic sequences will not lead to a clear explanation of bipolar disorder 

or its mechanisms. While statistical analyses of genetic sequence data remain integral to 

psychiatric genetics, “wet lab” studies of the biological function of particular genetic 

variants are indispensable to telling a “good story” about why a particular variant is 

associated with the condition and how it operates mechanistically within the body.  

Genetic research cannot be limited to the analysis of sequence data. Instead, it 

must be integrated with other approaches to studying biological function, some of which 

is done in the same laboratories that participate in collaborative GWAS. The integration 

of these research approaches is based on understanding bipolar disorder as a complex 

condition not determined by genetics. The inability of GWA studies to explain why 

bipolar disorder runs in families is evidence that genes must be understood in context, not 

as autonomous causal agents. Genetic research has demonstrated that genes do not 

operate in isolation, but rather interact with one another in complex networks. Further, 

their functionality is modified throughout the course of an individual’s lifetime. Finally, 

agency is distributed beyond genes, which only constitute one element within a 

functional biological system.  

The attempts to stabilize bipolar disorder in susceptibility genes are frustrated 

partially because genes are not isolated units, but only work in concert with one another. 

That is, looking for a single genetic variant, or even looking for multiple individual 

genetic variants, without considering the interactions across those variants, is not going to 

be sufficient for understanding genetic susceptibility. Complex psychiatric conditions 

exceed localization in individual SNPs. Analyses of epistasis—how gene function is 

modified by other genes—are scientific attempts to consider networks of genes, or at 
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least gene-gene interactions. This requires taking the wealth of data collected through 

GWAS and conducting further statistical runs to detect patterns of interactions. Some 

scientific researchers have already started investigating how to analyze the role of gene-

gene interaction in the emergence of bipolar disorder (Abou Jamra et al. 2007). 

However, as I have seen in the laboratory, this kind of statistical analysis is 

fraught with uncertainties and encumbered by computational challenges. One of the 

projects in the laboratory I observed was a study of whether interactions between two 

genes might be contributing to increased bipolar disorder risk. “But why only two?” I 

asked during one of the lab meetings. “What if there are three or even more genes that act 

together?” The principal investigator reminded me that with millions of data points for 

each individual, it would not be feasible to compute such networks of interactivity. 

Indeed, even for this project focused on pairs of variants, researchers had to select a 

limited number of genes to test. Otherwise they would have so many statistical tests that 

they would end up with a lot of false positives. Researchers in laboratories have to figure 

out how to select which genes or SNPs should be included in the studying gene-gene 

interactions and how to adapt existing formulae. Genes are often affected not by one 

other gene, but by multiple other genes. That is, genetic function emerges through 

networks of interacting genes (as well as non-genetic material). Analyzing networks of 

millions of nodes is a computational challenge not unlike the analysis of brain neural 

function (see Chapter 1). 

To contain the complexity of interacting networks, some scientists have sought to 

quantify to what extent a certain set of genetic variants is associated with a higher risk for 

the disorder. Drawing on GWAS findings, some have proposed measuring polygenic risk 
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scores for the condition.52 Risk scores are mathematical measures that make it possible 

for scientists to look at many different SNPs as contributors to overall risk. This 

technique articulates the risk of bipolar disorder in additive ways, with different SNPs 

adding a share of the overall risk. But this kind of formulation does not account for the 

interactive effects of different SNPs (for example, each of two SNPs might increase risk 

by 1% independently, but together, they might increase risk by 5%). Attempts to manage 

the computational load associated with analysis of epistasis require scientists to think of 

the genome as separated into small pieces that are independently researchable—another 

simplifying assumption. Nonetheless, efforts to consider the interplay of multiple genes 

are likely to produce a more nuanced understanding of the role of genes in bipolar 

disorder.  

Geneticists who look for the role of genes in predisposing some individuals to 

bipolar disorder cannot simply focus on the genes themselves. Instead, they have to 

consider how the ‘environment’ affects genetic function. It is now taken as common 

knowledge within the scientific community that many different genes interact with one 

another and with the environment to produce symptoms of bipolar disorder. Of course, 

what is meant by the term environment can be very different. For researchers who are 

interested in changes that take place during fetal development, the environment is the 

maternal uterus, where the pregnant woman’s substance use, infection, malnutrition, 

vitamin deficiency, and overall stress shapes the biology of the growing life form. Others 

study the environment by considering the effects of early childhood stress, which 

                                                 
52 In computing polygenic risk scores, scientists calculate the estimated contribution to risk of all the SNPs 
associated with bipolar disorder, and apply these estimates to derive a risk score. 



127 
 

 
 

includes parental death, lack of positive parental relationships, physical and sexual abuse, 

and other stressful experiences like bullying. Yet other definitions of the environment 

may include individual behaviors, such as diet, physical exercise, drug use, meditation 

practices, and so on. So the environment can include both the physical things that go into 

human bodies as well as experiences of stress, fear, powerlessness, and other social, 

cultural, and economic circumstances that profoundly affect our lives and change our 

bodies. In short, the environment can be nearly anything because biology is inseparable 

from what surrounds it.  

When scientists talk about the environment’s role on genetic function, they focus 

on the molecular traces left by non-genetic events. Much of this work focuses on 

epigenetics—how non-genetic factors modify gene expression. For example, an 

epigenetic process called methylation occurs in response to environmental changes and is 

responsible for mediating genetic activity. Dietary deficiencies, chronic stress, or 

childhood trauma can change methylation patterns such that some genes are differentially 

activated (Bondy 2010). In research on bipolar disorder, scientists have shown that 

methylation mediates susceptibility to the condition (D’Addario et al. 2012) possibly in 

response to inflammation (Grande et al 2010). Even though the DNA sequence is 

unaltered, methylation “mediate[s] environmental effects on gene function” (van Winkel 

et al 2010, e189). The role of epigenetic mechanisms highlights that the pattern of gene 

expression is dynamic, and merely sequencing the genome does not tell us about which 

genes will be expressed and which will not.   

Epigenetic effects make it clear that thinking about risk as statically embodied in 

genetic variants is misleading. The timing of gene expression is critical to understanding 
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how each gene functions. Geneticists either need to either study methylation patterns and 

other epigenetic changes at different points in time, or explicitly measure gene expression 

at different points in time.53 But even the expression of a gene—that is, its transcription 

into RNA and subsequent production of a protein—is again not a guarantee that proteins 

will always have the same biological effects. A growing understanding of how genetic 

function changes through time changes an understanding of bipolar disorder risk as 

responsive to environment. In a sense, the separation between genetic and environmental 

contributions is demonstrated as an impossible distinction. As Evelyn Fox Keller (2000) 

argues, we can no longer think of genes as stable units transmitted across generations, 

and instead consider genes as transitory elements whose contingent existence depends on 

the “functional dynamics of the entire organism” (70-1).  

To summarize: scientists who study the genetics of bipolar disorder have been 

unable to stabilize the condition in the static genome; their research instead suggests that 

the disorder is emergent with and through the distributed, dynamic system of genetic and 

non-genetic elements.  

Insights from GWAS have produced some novel hypotheses about disease 

etiology, producing a distinct understanding of the pathology of bipolar disorder. But 

                                                 
53 Studying gene expression is not the same as studying genetic sequences, which is also called genotyping. 
For one, measuring gene expression is more costly, and so the sample sizes are lower. Second, the 
expression of a gene varies across different types of bodily tissues (Pidsley and Mill 2011). While some 
scientists study gene expression in blood, others argue that studying gene expression in brain tissue is 
crucial for understanding psychiatric disorders (Seifuddin et al. 2013). This means that scientists have to 
obtain the brains of people who have died and donated their bodies for research, which limits access to 
brain samples. In examining post-mortem brains, there are many variables that cannot be controlled—cause 
of death, time of day during which death occurred, and experience of illness prior to death—in addition to 
other variables that differ from person to person during their lives (employment, the extent and quality of 
social relationships, stress, and so on.) The difficulty of studying post-mortem brain tissue has led many 
researchers to turn to animal models to study psychiatric illness—an approach I discuss in Chapter 4. 
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they have also revealed that stabilizing pathology at the level of the gene, or even at the 

level of smaller genetic variations is a nearly impossible endeavor. There are too many 

interactions within the body and across its boundaries that cannot be explained through 

the additive effects of genetic variants. As one scientist put it,  

Such biomolecular interactions that depend on multiple genetic variations 
can substantially complicate the relationship between genotype and 
phenotype, making it impossible to explain phenotypic variation simply by 
adding together independent genetic effects. This hypothesis is completely 
consistent with the current results of GWA studies. Indeed, this kind of 
complexity is routinely observed in simple organisms, such as yeast. If 
this is true for yeast, why would we expect humans to be markedly 
simpler? (Jason H. Moore, in Eichler et al. 2010). 

The inability of GWA studies to identify genes that are responsible for bipolar disorder 

has enabled scientists to articulate bipolar disorder as a complex condition. This is similar 

to what Levin (2014) describes in metabolomics research, where she notes that the use of 

multivariate statistics allows scientists to grapple with biological complexity. But Levin 

cautions that biomedical researchers tend to focus on molecular and metabolic 

complexity in calculated and controlled ways that continue to sidestep environmental or 

social aspects of disease. I find that when scientists who study bipolar disorder consider 

the importance of environment or social relationships, they reduce it to quantifiable 

characteristics. For example, recall from Chapter 1 how researchers use a questionnaire to 

quantify the effect of different life events in a participant’s life.  

Genetic studies have underscored that bipolar disorder, and many other 

psychiatric conditions, are not unitary or independent entities. And these studies have 

made it abundantly clear that knowing genotypes does not translate to an understanding 

of gene function. Genes are not autonomous, but only active in interacting networks. 
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Plus, gene expression changes through epigenetic modifications. Even with the statistical 

analyses that intends to find the locus of bipolar disorder in the smallest pieces of the 

genome, scientists are stymied by the complexity of human biology. Bipolar disorder—

and many other conditions—cannot be neatly localized in genetic variation.  

One of the clear conclusions of genetic research is that bipolar disorder is not a 

unitary condition. Instead, scientists have shown that bipolar disorder is not clearly 

distinct from other mental illness, nor do individuals diagnosed with the disorder share 

the same pathologies. In many ways, these findings by geneticists merely confirm what 

clinicians have long known: that people suffering from bipolar disorder have a lot in 

common with people who have other psychiatric diagnoses, and that the experience of 

bipolar disorder may vary drastically from one person to the next. 

 Specifically, numerous family studies have shown that relatives of people 

diagnosed with bipolar disorder are also at a higher risk for having other psychiatric 

conditions, such as major depression, schizophrenia, and autism.54 In a meta-analysis of 

GWA studies, geneticists have shown that bipolar disorder, major depression, 

schizophrenia, attention deficit-hyperactivity disorder, and autism have shared risk alleles 

(Cross-Disorder Group of the Psychiatric Genomics Consortium 2013). This suggests 

that the same genetic differences might be contributing to the emergence of different 

illnesses. According to the PI of the genetics lab I observe, these findings raise some 

important questions about why some individuals develop major (or unipolar) depression 

while others develop bipolar disorder: 

                                                 
54 See Lichtenstein 2009, Smoller and Finn 2003, Song et al. 2015, Sullivan et al. 2012, Vallès et al. 2000. 
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If you look at families of people with bipolar disorder, you find that 
there’s just about an equal number of unipolars and bipolars in that family. 
Now in terms of genetic mechanism, those who are unipolar probably 
have exactly the same genetic mechanism as the bipolars do. For some 
reason, it just manifests differently. So that leads us to believe that there is 
a subset of people with depression who have a mechanism that is more 
related to bipolar disorder. Are these individuals the ones who are more 
vulnerable to flipping into mania when you put them on an antidepressant, 
or maybe responding better to lithium? Don’t really know yet. (interview, 
June 18, 2015) 

The PI suggests that even a shared genetic mechanism may not necessarily translate into 

the same psychiatric symptoms. He envisions that a more thorough understanding of the 

relationship between major depression and bipolar disorder might help to guide 

treatment.  

 In addition to the fluid boundaries between psychiatric conditions, even those 

individuals who share the diagnosis of bipolar disorder are a heterogeneous group. Some 

people with bipolar disorder may cycle rapidly, sometimes daily, from mania to 

depression and back again. Many have psychotic features like hallucinations during 

manic episodes, but other do not. Often, people with bipolar disorder see an improvement 

in their mood episodes when they take lithium, but many others are not helped by this 

treatment. In short, there are particular features of bipolar disorder that might vary 

significantly from person to person. Scientists have attempted to define subtypes of the 

condition, grouping individuals who, for example, experience rapid cycling, psychotic 

features, or respond well to lithium; other proposed subtypes include early onset, an 

accompanying diagnosis of anxiety or panic disorder, responsiveness to selective 

serotonin re-uptake inhibitors (SSRIs), temperament and suicidal ideation. These 

distinctions, I should mention, are in addition to the DSM-based distinctions between 
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bipolar I, bipolar II and cyclothymia, which differentiate the condition based on severity 

of manic and depressive episodes.  

Interestingly, it is precisely the heterogeneity of bipolar disorder and its 

connection with other psychiatric disorders that is sometimes cited as a reason for doing 

genetic research. Some scientists suggest that tracing the genetic associations within 

clusters of patient groups might be useful in refining diagnosis since different subtypes 

may involve different genes (Smoller and Finn 2003). Scientists are now looking for 

ways in which genetic variants can be used to subdivide different types of the disorder. 

As sociologist Daniel Navon (2011) argues, genetic findings that associate specific 

genotypes with medical symptoms can create genomic designations that classify people 

by their genomic similarities, rather than by observations of their condition. In the case of 

bipolar disorder, scientists might seek to designate individuals into subtypes of the 

condition depending on their genetic similarities.  

Navon considers how these designations forge new kinds of identities and 

understandings of genetic mutations as essential to the self. But what is evident from the 

limitations of GWAS is that genetic variants are not straightforward indicators of illness, 

or even predisposition to illness, but must be interpreted in context of other genetic and 

non-genetic materials and events. I will discuss this more in the following chapter, but for 

now, I just want to emphasize that the links between genetic variants and medical 

conditions are not all stable. The identification of genetic associations can be seen as an 

effort at stabilizing a condition like bipolar disorder, but this effort can lead to a 

destabilization of the condition itself, as when it appears to fracture into heterogeneous 

entities.   
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CONCLUSION 

The field of psychiatric genetics initially envisioned that it would locate 

susceptibility genes, identify the physiological disturbances that underlie mental illness, 

explain how environmental factors interact with genetic vulnerability, sort out diagnostic 

boundaries, enable early diagnosis and intervention, provide information to patients, 

clinicians, and families about risk, and lead to the development of targeted treatments. In 

the postgenomic era, however, the visions have been transformed. The idea that a single 

gene or even a handful of genes may be responsible for a condition like bipolar disorder 

has been displaced by an understanding of genes as one of many elements in a dynamic 

and interactive system where causality is impossible to pin down.  

In this chapter, I examined how scientists use genetic sequencing and GWAS in 

attempts to stabilize bipolar disorder in genetic variants and produce a distinct version of 

bipolar disorder as a research object. I have shown that statistical analyses of genetic 

differences and clinical diagnoses cannot identify genes as causative agents. While 

genetic inquiry seeks to stabilize the cause of disorder in the smallest parts of the body, it 

problematizes the very assumption that this is possible. Genes do not operate in isolation 

from other genes or from non-genetic materials. Further, genetic variants are not static, 

agential entities, but need to always be considered in terms of an individual’s experience 

and the presence of other biological elements. And while GWA studies were initially 

hailed as a breakthrough approaches for the study of bipolar disorder, the statistical 

analysis of genetic sequences has done more to transform scientific research practices 

than clinical practices of managing bipolar disorder. My analysis in this chapter 

contributes to a growing body of scholarship, which includes Evelyn Fox Keller (2015), 
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Margaret Lock (2013), Sara Shostak (2013), Hallam Stevens and Sarah Richardson 

(2015) and others. Like these scholars, I show that scientific understanding of genes as 

interdependent on other genetic and non-genetic processes has transformed the kind of 

knowledge that is produced through genetic research.  

Even though genetic research has not been successful in explaining the genetic 

causes of mental illness, it has played and continues to play a vital role in shaping 

cultural understandings of bipolar disorder. Many scientists continue to privilege genetic 

explanations for disease over others, even while acknowledging that individual 

experiences, society, culture, and environmental exposures are crucial to shaping genetic 

and biological function. When geneticists study a condition as heterogeneous as bipolar 

disorder, they seek to isolate its subtypes by identifying genetic similarities across 

patients. Bipolar disorder is articulated as a genetic condition that is amenable to 

investigation using the techniques of genetic sequencing and analysis. Nonetheless, this 

research has also shown that statistical analysis of genetic variants will not be sufficient 

to explain bipolar disorder. Studies of genetic associations are instead seen as one of the 

steps to identifying possible mechanisms of disorder. By framing genetic research as 

insufficient yet necessary, geneticists emphasize the need for other kinds of research and 

carve out a vital role for genetic work.  

In the postgenomic era, genetic research on any condition does not provide clear 

answers about which genes determine what, but instead raises questions about how 

systems interact. My work in this chapter has shown that genetic research does not 

foreclose non-genetic explanations for illness, but instead articulates a vision of mental 

illness where genes play only one role, and an indefinite role at that. In the next chapter, I 
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explain how molecular biological research on bipolar disorder confirms that genetic 

material is not active in isolation, but only made meaningful in terms of its interaction 

with other elements within and beyond the cell body. 
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CHAPTER 3. UNDERSTANDING DISORDER THROUGH MOLECULAR 

INTERACTIVITY 

In this chapter, I examine how molecular biology research produces a version of 

bipolar disorder that is both distributed throughout the body and at the same time 

researchable through targeted investigations of biomolecular processes that hold 

complexity at bay. I show that bipolar disorder as a research object is destabilized in 

molecular biological research. That is, as scientists investigate bipolar disorder by 

studying its biological mechanisms, they create a research object that does not have stable 

boundaries. In the previous two chapters, I have pointed out some ways in which bipolar 

disorder cannot be fully stabilized as a research object in neuroimaging and genetics 

research. Now, I take a closer look at how scientists work with and conceptualize a 

research object that cannot be located in a particular part of the body or moment in time. 

How do they make sense of bipolar disorder as something that is distributed throughout 

the body, and as something that emerges through dynamic interactions?    

Even when researchers acknowledge the dynamism of bipolar disorder, they 

strive to stabilize their research object by focusing their investigations on a subset of 

biological interrelationships. Researchers study bipolar disorder in terms of functional 

differences by examining how specific biological processes of persons with bipolar 

disorder differ from biological processes of those without the condition. Some 

researchers investigate processes in disembodied cells, while others study people’s 

clinical responses to pharmaceutical interventions or conduct blood analyses to trace 

biochemical fluctuations. Even as researchers strive to identify a specific biological 
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mechanism that contributes to the disease, their work suggests that bipolar disorder 

emerges through interactions across multiple physiological systems. There is no single 

locus responsible for the emergence of symptoms associated with the disorder. Bipolar 

disorder as a research object is never fully stabilized in scientific research. Instead, 

bipolar disorder exists within biochemical interactions that are distributed within the 

body and which are inevitably linked to the body’s exterior.  

While other chapters in my dissertation are mostly based on the practices of 

researchers within a single laboratory, in this chapter, I also include research practices 

that I did not observe. I describe some research approaches that I learned of through 

attending scientific conferences and through reading scientific literature. Specifically, I 

cite research about inflammation and its relationship to bipolar disorder by referencing 

excerpts from published articles. This is an emergent theme in scientific research on 

bipolar disorder that is not very common in laboratories, but is still insightful for 

understanding how molecular biology researchers theorize the locus (or lack thereof) of 

bipolar disorder.  

I found that researchers who employ the techniques of molecular biology describe 

bipolar disorder as a condition that cannot be stably located in a particular region, 

chemical reaction, or protein activity. Instead, they understand bipolar disorder as 

something that emerges through the interaction of many different biological elements that 

are distributed throughout the body, responsive to the outside world and changing 

through time. However, they zero in on particular molecular mechanisms that they 

hypothesize might contribute to the overall emergence of bipolar disorder. In this way, 
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they both acknowledge the impossibility of stabilizing bipolar disorder as a research 

object, yet attempt to stabilize it by focusing on specific processes.  

My work in this chapter adds to science studies literature on the construction of 

scientific objects of knowledge by examining how scientists conceptualize their research 

objects as emergent through interactive processes. While they do not use the language of 

science studies, scientists nonetheless engage bipolar disorder as a dynamic entity that 

emerges through relations within and beyond an individual body. Feminist science 

studies scholars like Karen Barad (2007) and Donna Haraway (1997, 2003) challenge the 

idea of distinct ontological entities and argue that matter or things exist only through 

interactivity (or ‘intra-activity’) or in the context of relations. Focusing on relations 

allows these scholars to examine the entanglement of ontology and epistemology, the 

asymmetry of inter-species relationships, and the inseparability of nature and nurture. 

Throughout my dissertation, I have drawn on the insights of these scholars in thinking 

about bipolar disorder as being produced through the material practices within 

laboratories. What emerges in this chapter, however, is that scientists themselves describe 

bipolar disorder as a phenomenon that emerges through interactive processes. What kinds 

of interactions do they describe as generative for bipolar disorder? The answer to this 

question yields insight into what kind of bipolar disorder is being produced through these 

research investigations.  

I investigate how scientists describe disorder in terms of molecular and chemical 

interactions. Researchers consider how interactive processes produce and transform 

genes, cells, proteins, and other molecules. I trace scientific theories about the 

relationship between interactive molecular processes and the emergence of bipolar 
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disorder. Engaging with the content of scientific theories is necessary to make sense of 

what kind of bipolar disorder is produced in scientific research. Science studies scholars 

(Franklin 2007, Lock 2013, Wilson 2004, 2015) show that exploring the materialities of 

biological life and disease can yield conceptual and methodological insights that are 

informative for social theory and for understanding scientific practice. In my analysis of 

how scientists conceptualize interactive processes and their relationships to bipolar 

disorder, I draw conclusions about how scientists manage an unstable research object. I 

find that scientists do not adopt reductionist thinking to frame bipolar disorder as purely 

biological phenomenon. Instead, they see it as a dynamic and distributed condition. 

However, in the context of laboratory research where scientists design doable research 

projects, bipolar disorder (as a research object) is reduced by design to targeted 

investigations of biomolecular processes.  

In the first section of this chapter, I analyze the scientific research conducted in 

the genetics laboratory that I observed to show that scientists do not see bipolar disorder 

as located in any one part of the body. Instead, these scientists understand bipolar 

disorder as something that emerges through the interaction of many different biological 

elements that are distributed throughout the body. I examine the practices of genetic 

researchers whose work I described in the previous chapter, but I turn to the “wet lab” 

studies conducted in the same laboratory. These are studies where researchers manipulate 

and analyze cells, proteins, and DNA using laboratory equipment.55 I focus specifically 

                                                 
55 The primary investigator (PI) in the genetics laboratory I observe is both a practicing psychiatrist and a 
long-time researcher in psychiatric genetics, and he builds on his expertise to undertake a mix of research 
initiatives. While the many experiments in the genetics laboratory may at times seem disconnected from 
one another, what holds them together is a desire to explain differences in biological processes through 
genetic variation. 
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on the work of a master’s student who is studying whether a particular genetic mutation 

that has been found among patients with bipolar disorder affects the production and 

functioning of a certain protein. In this experiment, he engineers genetic mutations in 

various cell lines and studies them to examine protein function. Bipolar disorder is 

produced as an object that can be studied through genetic mutations in cell lines, rather 

than in individual patients.  

In the second section of this chapter, I examine how scientific knowledge of 

bipolar disorder is formulated in terms of its response to lithium. Lithium is one of the 

most common treatments for individuals with bipolar disorder. Yet even though it has 

been used to manage mania since 1950s, scientists still do not fully understand why 

lithium works. In the laboratory I observed, the PI orchestrates a collaborative clinical 

study that examines whether people who respond well to lithium have similarities in their 

genetic profiles. In this research, bipolar disorder emerges through patients’ response to 

medication, which are distributed throughout the entire body. I draw on Elizabeth Wilson 

(2015) to understand medications not as agential entities that fix something within the 

body, but as biologically-interactive elements whose agency only emerges in the course 

of interactions within the entire body. By studying lithium action and lithium 

responsiveness, scientists define bipolar disorder (and create subtypes) through lithium.  

For a clearer example of how scientists articulate bipolar disorder as a whole-

body disorder that is distributed within the body, I conclude this chapter by examining 

research on inflammation and bipolar disorder. In the genetics laboratory I observed, 

researchers were not studying inflammation, and so this section is informed by my 

understanding of research trends within the scientific community. Drawing from 
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scientific publications and presentations at conferences, I show that thinking about 

bipolar disorder in terms of inflammation foregrounds bipolar disorder as a systemic, 

chronic and progressive condition, rather than an episodic one. Inflammatory molecules, 

whose relationship to bipolar disorder remains unclear, are distributed throughout the 

body in a way that further muddles causation and destabilizes the assumption that mental 

illness is a brain condition. 

 This chapter describes three scientific approaches for investigating the molecular 

biology of bipolar disorder, which together lend insight into how researchers seek to 

stabilize bipolar disorder as a research object even when they understand it to be a 

dynamic phenomenon that cannot be located in any site. For each of the three research 

practices I describe below, I examine how the scientists see bipolar disorder as distributed 

or dynamic. I also explain how they narrow down their research objects to produce a 

bipolar disorder that is investigated through distinct biomolecular processes.  

 

INVESTIGATING INTERACTIVE CELLULAR MECHANISMS  

Laboratory analyses of genetic function produce an understanding of genes as 

interactive and responsive. This claim is based on my observations of the experimental 

‘wet lab’ work of geneticists who create genetic mutations and observe their effects in 

disembodied human cell lines. In the genetics lab that I observed, researchers examine 

cellular function to identify the mechanisms or pathways through which bipolar disorder 

emerges. They take into account not just the genetic material of their samples, but the 

milieu that surrounds them. As Evelyn Fox Keller (2015) argues, in the postgenomic age, 

the genome has been transformed from “an executive suite of directorial instructions to 
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an exquisitely sensitive and reactive system that enables cells to regulate gene expression 

in response to their immediate environment” (10). Even for researchers who study how 

genetic mutations affect biological processes, the lines of causation are not 

straightforward. Genetic mutations are not necessarily seen as the agents of change, but 

as some of the many elements that interact to produce an observed reaction.   

The work of a master’s student in the genetics laboratory that I observed shows 

how scientists see genes as functional only through interaction. The master’s student—

whom I will call Nick—studied the relationship between bipolar disorder and a genetic 

mutation in cell lines. He articulated the importance of interactions with other (non-

genetic) biological material in producing the effect of the mutation. Nick designed his 

experiment in a way that paid attention to the protein environments surrounding the genes 

he was studying.  

The environment of the cell lines used in molecular biological research is 

essential for enabling successful gene transcription. Nick used cell lines derived from 

humans56 to model the effect of a genetic mutation. But cell lines are not interchangeable. 

Scientists select some cell lines as better models or more natural environments within 

which to study biological differences related to bipolar disorder. By doing so, they 

produce bipolar disorder in terms of molecular processes that are observable within those 

specific cell lines. Even though different types of cells may share the same genetic 

makeup, their behavior differs depending on the role of the cell in the body. For studying 

                                                 
56 Landecker (2007) shows how cell culture became a widespread experimental technique in the 20th 
century, and since 1950s, scientists have been able to keep human cells alive in laboratories. This kind of 
control over the production and reproduction of living parts has given scientists the ability to study living 
functions outside of living bodies—a spatial displacement. 
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psychiatric disorders and other conditions that are thought to be brain disorders, scientists 

generally consider neural cells more representative of cellular mechanisms that contribute 

to the emergence of the disorder.  

While scientists believe that neural cells offer a better environment for studying 

bipolar disorder, this may not be easy to accomplish in practice. For example, Nick first 

attempted to recreate the genetic mutation in neuronal cell lines, but he could not 

introduce new DNA into these cells. Instead, he tried the same experiment on another cell 

line composed of human embryonic kidney (HEK) cells that are typically easier to work 

with. Even though bipolar disorder seems far removed from kidney cells, this was a 

practical choice that enabled him to complete his project. In contrast to neural cells, 

which he described as “finicky” and “sensitive,” he found that HEK cells are “robust” 

and did what he “needed them to do.” This substitution of one cell type in lieu of another 

emphasizes the practical considerations for experimental design. In this case, Nick 

acknowledged that seeing an effect of a mutation in a kidney cell is not the same as 

seeing it in a neural cell. He saw his work as a stepping stone: once he successfully 

developed a vector for introducing new DNA and “got the system working,” then he 

would “transition it to the better model.”  

Since the DNA in a neural cell and a kidney cell taken from the same person does 

not differ, then why do scientists see the choice of a cell line as important in molecular 

biological research? The answer has to do with protein interactivity. Each type of tissue 

expresses different genes even though the DNA sequence in the cell nucleus remains the 

same. Researchers trace proteins that are produced in the cell to understand whether cells 

with a particular mutation produce more or less of a specific protein, produce proteins 
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that vary in size, or different groups of proteins. Since gene expression affects the 

proteins that are produced in the cell, those differences matter for detecting differences in 

genetic function. As Nick explains,  

What makes your kidney cells different from your neurons is […] the 
DNA is modified, like it’s methylated at certain points and that’s what 
causes different sequences to turn on and turn off, so that means that some 
genes are expressed in neurons whereas some other genes are expressed in 
kidneys. Which means that when you’re looking at a protein environment, 
that’s the biggest impact because that means that those genes that aren’t 
expressed aren’t making protein, while the genes that are expressed are 
making protein. So now you got a different combination of proteins and 
when you’re talking about protein-protein interactions, it’s really 
important to keep as similar protein environment as possible. Which is 
why this HEK cell isn’t a great environment for this to be in and I really 
want to try to transition it back to the neuronal cell line. (interview, June 
10, 2015) 

Different cell types constitute distinct environments for modeling genetic 

function. Because DNA is modified through processes like methylation (a form of 

epigenetic change that affects gene expression), gene function is not the same in kidney 

cells as it is in neural cells. Instead, genes are made sensible as functioning elements only 

in the context of a particular tissue type and ‘protein environment.’ Here, new proteins 

are formed through an interactive process that involves genes, other cell structures, 

existing proteins, and methylation patterns.  

The stem cell work of another researcher in this laboratory demonstrated the role 

that cellular environment plays in enabling genetic activity. This researcher was using a 

patient’s skin cells to create induced pluripotent stem cells (iPSCs) and then convert them 

into neural cells. These neural cells would constitute a good site for studying cellular 

mechanisms of bipolar disorder since they would have the same genetic material as does 
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a patient with bipolar disorder.57 The researcher explained that working with stem cells is 

exciting because it would allow her to test the effects of particular genetic mutations in a 

“more natural environment.”58 I observed how the entire process of creating iPSCs 

involved changing the culture medium that surrounded the original cells in a culture dish. 

The researcher converted skin cells into stem cells by introducing particular chemical 

compounds. Later, she would similarly transform the stem cells into neural cells by 

changing their medium. The medium surrounding the cell dramatically alters what the 

cell is and how it functions. The researcher working on stem cells expressed her 

fascination with that: 

So change the environment, change certain things that you feed cells with 
and then they change into, they become different type of cells. So it’s kind 
of a good question then, what plays more then, some genetic something or 
just environment. (interview, April 30, 2015) 

Indeed, the power of culture medium to create lasting changes in cellular type and 

function subverts the idea that genes are the sources of change. Instead, stem cell research 

makes it clear that genetic function is always dependent on the environment.  

It is not only the medium surround the cells, but also the cell itself that interacts 

with and enables genetic function. Nick’s work showed me that genes are only capable of 

enacting change once they are situated in vast interactive networks of material elements 

                                                 
57 In this laboratory and in the scientific community more generally, stem cell research is generating a lot of 
excitement because it is seen as a step toward ‘precision medicine.’ 
58 The idea of naturalness in a molecular genetic laboratory is peculiar: patient’s skin cells are converted to 
pluripotent stem cells and induced into neural cells by adding chemical compounds and by direct 
manipulation of cells in dishes; yet these highly-technological products are seen as ‘natural’ not because of 
what they are but because of the role they play. These cells aggregate in networks that transmit electrical 
and chemical signals. By performing these roles typical of neural cells in living organisms, neural cells 
derived from stem cells constitute a “natural environment” within which other cellular and genetic 
functions transpire. In this laboratory, technology and nature are not opposing concepts, but rather make 
one another possible. 
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that promote, inhibit and regulate biological activity. After Nick first introduced the 

mutation to cell lines, he tried to find out whether that changed how much of a specific 

protein was being produced in the cells. But for months, he was unable to detect any 

mature proteins. It turned out that the genetic mutation was interfering with a sequence 

that signaled to another cellular particle that the protein should be transferred to a 

different part of the cell. So proteins were not moved into the endoplasmic reticulum, a 

site where they usually undergo further changes called post-translational modifications. 

Only after post-translational modifications would the protein function as a mature protein 

and would Nick be satisfied that the gene was being expressed.   

In this example, gene expression and protein synthesis involve many material 

interactions: introduction of a new genetic sequence, DNA transcription, reading of a 

signal sequence, and post-translational modifications. It is only through these molecular 

interactions that a gene becomes ‘expressed.’ The various materials that participate in 

these interactions—nucleotides, amino acids, endoplasmic reticulum, nucleus, peptides 

and other biological materials—are all agential elements without which the DNA would 

not have meaning. Gene activity is made possible through molecular interactivity.  

How does gene function in cell lines relate to bipolar disorder as a research object 

in the genetics laboratory? Researchers in this laboratory—including Nick, the principal 

investigator, and others—do not consider bipolar disorder to be the result of a single 

genetic mutation. They understand that genes alone will not explain the emergence of 

bipolar disorder (see Chapter 2). But they investigate whether a single genetic mutation 

might have some molecular effects that could contribute to the emergence of bipolar 
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disorder. Even then, researchers acknowledge the importance of molecular interactions 

that include both genetic and non-genetic material.  

Researchers who study molecular interactions are not focused on bipolar disorder 

as it manifests in human bodies. The research objects here are molecular mechanisms 

with cellular effects that are detectable in cell lines outside of a human (or animal) body. 

This scientific approach is based on the idea that some aspects of bipolar disorder can be 

abstracted from the living organism and investigated in cell lines. When Nick first 

explained the technical details of his project to me, I had to ask him how it all relates to 

bipolar disorder. He told me that it’s “not exactly known” how the biological function he 

is studying relates to bipolar disorder. But, he said, if there are differences in function, 

that would offer compelling evidence that something about this biological pathway is 

compromised among individuals who have bipolar disorder. In wet lab settings, 

researchers study bipolar disorder by isolating particular biological mechanisms and 

examining those mechanisms in cell lines.  

This research approach demonstrates how scientists seek to solve the jigsaw 

puzzle (or the ‘big picture’) of bipolar disorder by working out the individual pieces and 

later assembling them together. Researchers exploring individual genetic mutations 

declare that they will not explain all of bipolar disorder: their work might lend insight 

into only one aspect of the condition. Nick explained that his research findings might 

pertain to a tiny subset of the general population. He was studying a mutation that was 

common in a family where many individuals had a diagnosis of bipolar disorder. He 

explained that this mutation might be related to bipolar disorder in this family, but that 

might not be what leads to bipolar disorder in other families: 
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It might not be this mutation that causes it in the population as a whole, 
but it’ll show you what pathway is causing it, do you see what I’m saying? 
So it might not necessarily be the same pathology, but it will show you the 
mechanism, a mechanism that can cause bipolar disorder. And then you 
can focus on the mechanism and extend it to other things and that might 
help you find other things that are more applicable to the general 
population. … So that’s why it’s more interesting, because we don’t have 
any idea what the mechanism is now. Any sort of data on what possible 
mechanism that could cause this would be useful at this point. (interview, 
June 10, 2015) 

The goal for researchers studying bipolar disorder is to figure out a mechanism, any 

mechanism, that can lead to the emergence of bipolar disorder. By studying these 

mechanisms one by one, Nick and others hope to produce a wide body of knowledge 

about how particular biological mechanisms relate to bipolar disorder. But at the moment, 

how these mechanisms come together as a whole to make up the symptoms of bipolar 

disorder within people is “not exactly known.” 

Articulating bipolar disorder in terms of interacting, yet distinct, biological 

mechanisms allows researchers to create a “doable problem” that can be investigated in 

scientific laboratory settings (Fujimura 1996). In molecular biology and molecular 

genetics, researchers attempt to stabilize bipolar disorder as a research object by 

investigating how specific mutations in chosen cell lines relate to a specific biological 

mechanism. This scientific approach is premised on the idea that it is possible to observe 

relevant pathological mechanisms within disembodied cells, and that knowledge about 

many different mechanisms might help to understand how humans develop and exhibit 

symptoms of bipolar disorder. But the desire to isolate some mechanisms or some genetic 

functions is stymied by the interconnectedness of biological material. Molecular genetic 
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studies make it obvious that cells do not function in isolation from other cells or 

materials, but respond to surrounding environments.  

While Nick was investigating how a single mutation affects the production of a 

specific protein, he acknowledged the difficulty of identifying the mutation as a cause. 

Instead, he framed it in terms of “changing the balance,” saying,  

These receptor proteins, they don’t only interact with one cofactor. They 
interact with a lot of cofactors, they signal down a lot of different 
pathways. Maybe it’s changing the balance of these pathways. Maybe it’s 
favoring one pathway over another or it’s not favoring another pathway. 
Or maybe it’s binding something completely new altogether. (interview, 
June 10, 2015) 

Instead of cause and effect, Nick explains the role of the mutation in terms of changing 

the balance or favoring some interactions over others. Using Karen Barad’s (2007) 

language, one could describe biological changes as emergent through intra-actions, where 

proteins, genes, signaling pathways, and other biological structures become agential in 

their ongoing relations, and in which it is impossible to attribute agency to any one 

preexisting entity. Nick does not use the terms ‘intra-action,’ but he does have his own 

way of challenging the agential power of a gene.  

In this section, I have described several examples where Nick and others explain 

genes as active only in relation to other biological structures, processes, and 

environments. This recognition of interdependencies is important because it informs how 

scientists design their experiments and how they interpret findings. For studying bipolar 

disorder, the researchers I observed did not claim that the handful of mutations they were 

studying in the laboratory would be ‘causing’ bipolar disorder. Instead, they were hoping 

to identify mechanisms—or biological processes—that are related to the activity of those 
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genes. In this research, bipolar disorder was produced both as a distributed phenomenon 

that involves the interplay of multiple elements and processes, but also as an object that 

could be studied (although not fully explained) one mutation and one mechanism at a 

time.  

 

DEFINING BIPOLAR DISORDER THROUGH TREATMENT RESPONSE 

 Much of what scientists know about bipolar disorder stems from how people who 

are diagnosed with bipolar disorder respond to pharmaceutical interventions.59 Many 

people diagnosed with bipolar disorder experience more stable moods in response to 

lithium, a chemical compound which has been used globally since the 1950s to manage 

manic symptoms. Lithium has defined what bipolar disorder is; and like bipolar disorder, 

lithium remains a mystery. In this section, I examine how the research object of bipolar 

disorder is produced in relation to lithium. I explore how contemporary scientists 

conceptualize the effects of lithium to describe it as a treatment that affects multiple 

biological processes that are distributed throughout the body. When bipolar disorder is 

understood through lithium, it is also conceptualized as distributed throughout the body 

rather than located in a single site. Scientists acknowledge that bipolar disorder involves 

distributed biological processes. Drawing on my observations of the genetics laboratory, I 

show how researchers attempt to stabilize bipolar disorder by focusing on the genetics of 

lithium-responsive bipolar disorder.  

 

                                                 
59 By ‘respond,’ I mean how people’s symptoms of mania and depression change after taking a prescribed 
dose of lithium. 
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 Bipolar disorder is produced as a scientific research object in terms of its relations 

to pharmaceutical treatments. In addition to lithium, other treatments also function in 

defining bipolar disorder. These include mood stabilizers, which are part of the 

anticonvulsant category of drugs. The idea that mental illnesses—including depression, 

bipolar disorder, and schizophrenia—are caused by an imbalance of chemicals in the 

brain has been around for over half a century. In response to pressures to formulate a 

distinction between unipolar depression and bipolar depression as it had been articulated 

by Jules Angst (1966) and Carlo Perris (1966), the 1980 DSM-III created a separate 

classification for bipolar disorder. This classification of the illness made it possible for 

clinicians to diagnose the condition among their patients, for researchers to study the 

precursors, symptoms, and outcomes associated with the condition, and for 

pharmaceutical companies to develop treatments targeted specifically at bipolar disorder. 

In the 1990s, the term bipolar disorder replaced manic-depressive illness, a change which 

David Healy (2008) suggests was related to the marketing of mood stabilizers. The term 

bipolar resonates with theories of imbalance, swinging between the poles of excess and 

lack, and amenable to treatment through pharmaceutical interventions.  

 The field of psychopharmacology—the use of drugs to treat symptoms associated 

with mental illness—has been central in defining theories about depression, bipolar 

disorder, schizophrenia and other conditions. Much has been written about the 

pharmaceutical industry: its role in creating psychiatric diagnoses, flawed research 

practices, marketing ploys, and the triumph of profits over patient care. Here I want to 

point out how specific pharmaceutical treatments have resulted in a reconceptualization 

of bipolar disorder.  
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 Scientists have articulated theories about bipolar disorder in response to evidence 

that anticonvulsants can effectively manage mood symptoms associated with manic-

depressive illness or bipolar disorder. Anticonvulsants, including carbamazepine, 

valproate, and lamotrigine, have been used as ‘mood stabilizers’ in treating bipolar 

disorder since the 1980s. Since anticonvulsants were originally used for treating epileptic 

seizures, scientists have hypothesized about the parallels between bipolar disorder and 

epilepsy. Some scientists have proposed that the brains of people experiencing a mood 

episode act similarly to brains during a seizure (Post 1992). Specifically, Robert Post of 

the NIMH proposed that the kindling model, which has been used to describe epileptic 

seizures may be applied to bipolar disorder as well.60 Understanding bipolar disorder 

through kindling theory has drawn scientific attention to examining why mood episodes 

recur, and what kinds of events can trigger a mood episode. While there is currently 

inconsistent experimental support for kindling theory in bipolar disorder (Bender and 

Alloy 2011), the theory itself had led scientists to examine how stressful life events relate 

to recurring mood episodes. In short, the use of anticonvulsants for treating bipolar 

disorder resulted in scientific investigations where bipolar disorder is researched in terms 

of its similarities to epilepsy and as a condition that is triggered by stressful life events.  

                                                 
60 The kindling model for epilepsy draws from 1960s experiments showing that rats whose brains were 
electrically stimulated with low-intensity voltage did not initially experience any seizures, but as weeks 
passed, the rats convulsed when the stimulations were applied. Researchers argued that the initial 
stimulation ‘kindled’ some of the brain cells, such that repeated stimulations would eventually cause the 
entire brain to seize, even though the low intensity was not initially enough to cause a seizure. Post (1992) 
proposed that the brains of people with depression and bipolar disorder may act in similar ways in response 
to environmental stressors. Initially, stressors are not enough to precipitate a full-blown mood episode, but 
if they continue to occur, the brain becomes kindled and eventually triggers a manic or depressive episode. 
With each episode—the theory goes—the pathways in the central nervous system are reinforced, making 
future episodes more likely to occur, even without any outside stimuli. 
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 While anticonvulsants are commonly prescribed to patients with mental illnesses, 

lithium remains one of the most common treatments. Scientists are especially interested 

in studying lithium to understand bipolar disorder because this compound only has a 

significant effect on people diagnosed with bipolar disorder, and it not so useful for 

treating depression or schizophrenia. Knowing lithium is thus entangled with knowing 

bipolar disorder—and scientists do not have a good understanding of either. The 

following sentence from a recent article in Molecular Psychiatry by Martin Alda, a well-

known scholar of the biological basis of mood disorders, summarizes the state of current 

knowledge about lithium: “After decades of research, the mechanism of action of lithium 

in preventing recurrences of bipolar disorder remains only partially understood” (Alda 

2015). For decades, scientists have been trying to understand how lithium prevents the 

likelihood of future mood episodes. 

 Lithium is very effective at treating mania in some people with bipolar disorder 

and has been linked to lowered suicide risks.61 It is a soft, light, shiny silver-white metal 

that is highly reactive. Lithium is typically taken into the body in liquid form or as a daily 

capsule of lithium carbonate that contains positively charged lithium ions (Li+). These are 

thought to affect the flow of sodium through nerve and muscle cells, but the specific 

mechanism of lithium’s action on mania is unknown. In the U.S., lithium has been 

approved by the Food and Drug Administration (FDA) in the treatment of bipolar 

                                                 
61 Lithium also has potentially dangerous effects. It can lead to thyroid or kidney dysfunction, and lithium 
toxicity (which occurs at levels of lithium concentration that are close to the therapeutic levels) can result in 
diarrhea, vomiting, drowsiness, muscular weakness, lack of coordination, and even worse adverse 
reactions. Patients taking lithium are typically monitored every 3 months to ensure that their serum lithium 
levels are in the therapeutic range and that their thyroid and kidneys are functioning properly. In addition to 
these dangerous effects of lithium, the common side effects include weight gain, thirst, nausea, and mild 
tremors. 
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disorder since 1970s. It is an inexpensive element that no company is interested in 

promoting because it is unpatented (Healy 2008).62 It appears to be most effective for 

individuals who have the classic features of bipolar disorder: manic symptoms followed 

by depressive symptoms and interspaced with periods of euthymia. Patients who 

experience rapid cycling, mixed states, or psychotic features are often not helped as much 

by lithium (Marmol 2008).63 Because people with bipolar disorder often experience relief 

from symptoms of mania and depression when taking lithium, it seems like a good reason 

to think that the condition is rooted in a biochemical imbalance that lithium is able to 

correct. 

Contemporary scientists understand lithium as a treatment that affects multiple 

biological processes that are distributed throughout the body. The specific mechanism of 

action of lithium remains a central puzzle in psychopharmacology. Lithium affects at 

least ten components of intracellular signaling pathways (Quiroz et al. 2004).64 Lithium 

                                                 
62 Healy argues that lithium was lifted out of obscurity because it was the center of debate about how to 
properly conduct clinical trials, a debate which led to the widespread adoption of randomized controlled 
trials for clinical trials 
63 Like with most psychoactive drugs, it often takes a few weeks before patients notice improvements after 
starting lithium treatment. But since lithium does not work for everyone, it can take several months to 
determine whether an individual is benefitted by this treatment. This is one of the main reasons why 
scientists have been so focused on studying lithium: the current practices of treating bipolar disorder 
require much trial and error. Studies show that less than one third of patients diagnosed with bipolar 
disorder and treated with lithium are able to achieve remission (symptoms disappear for a sustained 
period), although another third are partially helped by lithium (Garnham et al. 2007). Many people 
diagnosed with bipolar disorder try different combinations of medications for several years before they find 
something that works for them. And too often, the medications work for a while, but after three or four 
years, the body becomes desensitized to the drugs and the effects diminish. The search for treatment begins 
anew. 
64 There is some evidence that lithium regulates intracellular ions by altering the amount of sodium, 
calcium or magnesium available for releasing neurotransmitters and promoting cell excitability (El-Mallakh 
2004). Lithium has also been shown to modify the concentrations of neurotransmitters like serotonin, 
dopamine and norepinephrine. It also affects the adenylyl cyclase system, inositol phosphates, protein 
kinase C, and other receptors, transmitters, and messengers that are involved in intracellular signaling, 
neuronal excitability, neuroprotection and neural plasticity (Alda 2015, Marmol 2008). 
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has so many wide-reaching effects on the body that scientists cannot isolate the 

mechanism through which it affects mood. As the PI of the genetics lab explained to me, 

“The problem really is that it does, we know of easily a dozen things that it does. Which 

one is important? Or which ones are important? Which ones really do the therapeutic 

treatment of bipolar disorder?” (interview, June 18, 2015). In short—lithium is involved 

in so many different biological interactions that it is impossible to say that just one of 

them is related to the symptoms of bipolar disorder.  

Scientists who study bipolar disorder by studying lithium response examine the 

functioning of multiple physiological systems. There is no single locus where bipolar 

disorder is stabilized. Rather, bipolar disorder, when understood through lithium action, 

is distributed throughout the body because lithium itself acts in a distributed fashion. 

Scientists describe bipolar disorder as a complex condition that is “mediated by a 

network of interconnected neurotransmitter pathways” (Manji and Lenox 2000). Because 

lithium affects intracellular signaling pathways, researchers studying bipolar disorder 

have been investigating how these pathways are related to mood regulation. Articulating 

bipolar disorder as a problem of cellular signaling makes it impossible to locate the 

condition in a particular site or time; mental illness is distributed across the body and 

emerges through the process of cellular communication.65  

                                                 
65 Signaling between cells is a form of material communication through molecules, hormones, 
neurotransmitters and other messengers. Antidepressants typically affect cell signaling by acting on 
neurotransmitters in between cells. SSRIs, for example, increase the amount of serotonin available for 
communication between cells. Signaling networks are present in all human and animal cells and thus 
involved in metabolic, developmental, hormonal and other functions in addition to their role in the nervous 
system. Scientists seek to show that individuals with bipolar disorder have altered cellular signaling 
networks in the brain and that lithium and carbamazepine affect similar signaling pathways (Manji and 
Lenox 2000). 
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 For science studies scholars, this is interesting because it shows how scientists are 

making sense of a condition that cannot be located in any part of the body. That is, 

scientists are grappling with something that is distributed. They are working out an 

understanding of bipolar disorder that is not just in the brain, but physically present 

throughout the body. Science studies scholar Elizabeth Wilson (2015) analyzed findings 

from biological research to theorize how the mind is constituted through biochemical 

relationality that extends across the entire body. Wilson (2015) argues that chemical 

actions are “multifaceted and peripatetic” in a way that disseminates mind throughout the 

other parts of the body.  

 Wilson’s work is particularly relevant for thinking about how chemical definitions 

of mental illness make it possible to think of mental illness as relational rather than 

localized. Wilson (2015) tracks how antidepressant medications are metabolized in 

human bodies to claim that it’s not the SSRI pill that’s agential, but the entire body 

including the gut, liver, and circulatory system. She claims that antidepressants are not 

“autocratic agents that operate unilaterally on body and mind; rather, they are substances 

that find their pharmaceutical efficacy by being trafficked, circulated, transformed, and 

broken down” (102). The mind is constituted through biochemical relationality that 

extends across the entire body; thus, the gut is “minded.” Wilson’s argument challenges 

the assumption that depression or mindedness can be located in a particular origin, 

whether society or synapse.  

 As scientists investigate bipolar disorder as a chemical imbalance or impairment 

of signaling pathways, they produce it as a research object that emerges through 

interactive connections across different parts of the body and outside stimuli. Bipolar 
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disorder cannot be pinned down spatially or temporally. It involves multiple 

physiological systems as chemical interventions are metabolized by the entire body and 

function through widespread communication with different biological elements. By 

studying lithium, scientists have gotten to an understanding of bipolar disorder as 

emergent through interactive biological processes that are distributed throughout the 

body. Since lithium interacts with many different physiological systems, scientists cannot 

locate bipolar disorder in any one malfunctioning pathway or system. 

 While scientists might understand bipolar disorder to be emergent through 

interactive processes throughout the body, they design targeted investigations aimed at 

figuring out one of the components of this interactivity. Designing targeted experimental 

investigations is one way in which scientists stabilize a research object that is distributed 

and unlocatable in space or time. Laboratory science demands a narrow focus in order for 

researchers to obtain research funding and draw conclusions about the role of a particular 

mechanism, or mutation, or biological element. 

 In the genetics laboratory that I studied, researchers stabilize their research object 

by focusing on the genetics of lithium responsiveness. The PI orchestrates a collaborative 

pharmacogenetic study that examines whether people who respond well to lithium have 

similarities in their genetic profiles. This is spurred by the observation that individuals 

from the same family often have the same reactions to lithium treatment. By examining 

how groups of people with different genetic variants respond to the same medication, 

pharmacogenetic studies aim to discern who is more likely to experience benefits from a 

particular treatment and who is at a higher risk for adverse side effects. Researchers 
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working in this vein also hope to subdivide the problem of bipolar disorder into separate 

components that are potentially more manageable to genetic investigations.   

 Pharmacogenetic studies produce a research object through aggregating data 

across multiple sites and conducting statistical analysis. Like all studies of genetic 

association, pharmacogenetic initiatives require large sample sizes that are typically 

attained through collaboration. The Consortium on Lithium Genetics (ConLiGen) is an 

international collaborative effort to identify genetic variants associated with lithium 

response. As of 2016, there were no conclusive findings about how genetic variation 

contributes to lithium-responsive bipolar disorder.66 A “lithium-responsive bipolar 

disorder” is the research object that is produced through these scientific investigations. 

 But even defining what constitutes lithium responsiveness is not straightforward. 

The ConLiGen study involved analyzing the clinical improvement in mood symptoms of 

patients across 22 different sites. As we have seen in Chapter 1, researchers working with 

real people must always contend with uncertainties related to measuring mood symptoms. 

Researchers use standardized assessments to quantify responsiveness to medication, but 

there are always lingering questions about how to interpret results. It is especially 

difficult for scientists to attribute an improvement in mood symptoms to the effectiveness 

                                                 
66 In a recent article published by 123 co-authors in The Lancet (a brilliant example of distributed research 
in genetic studies), investigators reported that particular variants of four linked SNPs on a single 
chromosome were associated with better response to lithium in an analysis of over 2500 individuals (Hou 
et al. 2016). The genetic region associated with better lithium response “contains no known protein-coding 
genes” but does contain two long non-coding RNAs, which are thought to be involved in gene regulation.66 
The authors write that the implication of these long non-coding RNA regions, “is causally uncertain, 
because we have not yet linked allelic variation at the associated SNPs to expression or function of either 
transcript” (Hou et al. 2016). In short—the authors don’t know whether the identified genetic variants 
affect even the transcription of these long non-coding RNA regions, nor what these regions are involved in. 
As we have seen in the previous chapter, it is not possible to figure out causation through genetic 
association. 
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of lithium, because so many other factors, including work, social relationships, economic 

situations, physical health or other experiences, shape a person’s mood.  

The efforts of researchers to identify specific genetic variants associated with a 

lithium-responsive bipolar disorder seem to be at odds with an understanding that many 

interconnected pathways contribute to the symptoms of bipolar disorder. That is, despite 

seeing the condition as emergent through the activity of many physiological systems, 

there is still a desire to stabilize bipolar disorder in SNP variants. In addition to the 

contradictory understandings of where bipolar disorder can be located, there are also 

inconsistencies in understanding the temporality of the disorder. Genetic research seeks 

to articulate bipolar disorder in terms of relatively static genetic makeup, whereas clinical 

research has shown that people who initially respond well to lithium might not have the 

same clinical responses after several years. 

Researchers hope that pharmacogenetic studies will help to subdivide bipolar 

disorder into distinct sub-types. They envision that this could improve clinical treatment 

by identifying patients that might benefit from different medications.67 Researchers also 

hope that by subdividing the disorder into sub-types, they will be able to get a better 

handle on the different mechanisms that are involved in this condition. The PI of the 

genetics laboratory, who is involved in pharmacogenetic studies of lithium, explained to 

me: 

If we posit that there are numerous different mechanisms for bipolar 
disorder, kind of different abnor…, you know, this pathway can get 
screwed up, or this one, or this one. Neurotrophins, calcium channels, 

                                                 
67 As the PI of the genetics lab explained to me, pharmacogenetics may help to improve treatment, which is 
just as important as diagnosis: “if we could have a test that will tell us which drug this patient is most likely 
to respond to, wow, that would be, in many ways that would even bypass the importance of diagnosis and 
go straight to the right treatment” (interview, June 18, 2015). 
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GABA systems, all these different systems that could be involved. You 
may have someone who’s sort of, neurotrophin-heavy in terms of where 
their mutations are carried. […] In predicting what medication they’re 
going to respond to, that’s going to begin to help us dissect the molecular 
pathways involved. And starting with lithium, with the idea that lithium 
does certain things, some people respond to it and some people don’t, 
really looks like two different disorders from a mechanistic standpoint. 
And so can we figure out what genes are involved with lithium-responsive 
bipolar disorder? Then one, we may have discovered markers that will tell 
us who’s going to respond and who isn’t—and very practical from a 
clinical standpoint. We may also have divvied out the illness into two 
different mechanistic forms, which would be huge. Because now you take 
the whole problem of how many thousands of genes involved in bipolar 
disorder, now we maybe split it into five hundred and five hundred. That’s 
a smaller problem. So that’s the other reason for wanting to do that. 
(interview, June 18, 2015).  

In this quote, we see an acknowledgement that bipolar disorder is not a unitary condition, 

but most likely takes many different forms. The PI claims that genetic research will help 

to identify the different subtypes of bipolar disorder. This would then guide clinical 

treatment and also provide direction for further genetic investigations.  

 Even for bipolar disorder, where there is likely no single responsible mechanism, 

scientists strive to identify the most important molecular mechanisms that are involved. 

Studying lithium-responsive bipolar disorder is not just a way of improving treatment but 

of dissecting the condition. It gives some support to the idea that there are different 

mechanisms underlying bipolar disorder, only some of which may be amenable to 

treatment with lithium. Since there are so many physiological pathways that have been 

implicated with the experience of bipolar disorder, research on medication and its effects 

on the body is a way of managing the complexity of the condition, and stabilizing the 

object of scientific research. Once lithium responsiveness is articulated in terms of 
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molecular mechanisms, scientists can investigate those mechanisms in cell cultures—

another way of stabilizing the research object. 

In this section, I have shown how scientists define a distinct version of bipolar 

disorder by studying lithium action and lithium responsiveness. In this research, bipolar 

disorder is produced as a condition that emerges from the interaction of multiple 

physiological systems. Researchers employ various techniques of stabilization to manage 

this distributed research object, including clinical assessments, genotyping, quantitative 

data analysis, and culturing cells. Lithium-responsive bipolar disorder emerges as a 

separate research object, which underscores the multiplicity of bipolar disorder. The 

findings in this section offer insight into how scientists grapple with a research object that 

they understand to be distributed throughout the body. 

My examination of how a specific treatment produces a distinct version of bipolar 

disorder should be interesting for scholars who investigate the role of the pharmaceutical 

industry in defining disease. I show how pharmacogenomic studies conducted outside of 

pharmaceutical research sites can still generate articulations of bipolar disorder that shape 

further clinical and scientific (including pharmaceutical) research. Research on treatments 

for mental illness does not only shape clinical practices for treating mental illness; it also 

enables specific kinds of scientific research practices and ways of subdividing the illness 

or managing its complexity. In short, clinical and research practice both inform 

understandings of mental illness that are prevalent in contemporary American culture. 
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WHOLE-BODY DISORDER OF MULTIPLE SYSTEMS 

Research on the immune system and its links to bipolar disorder, as well as other 

psychiatric disorders, has led to some of the most explicit conversations about mental 

illness as a whole-body disorder. Scientists have interpreted this by suggesting that 

patients’ immune systems are over-worked, out of balance, or generally malfunctioning. 

In this section, I draw on scientific publications and conference presentations to examine 

how research on the immune system produces a distinct kind of bipolar disorder. The 

bipolar disorder defined in this research is a progressive condition that changes through 

time. Bipolar disorder understood vis-à-vis the immune system is distributed throughout 

the body. Like in the previous two sections, scientists manage this distributedness by 

focusing their attention on specific molecules or processes. Here, I describe how 

scientists study trace pro-inflammatory molecules as biomarkers of bipolar disorder.  

Scientists have been examining the association between the immune system and 

psychiatric symptoms following research that linked elevated pro-inflammatory markers 

with depressive symptoms (Smith 1991). Subsequent studies have shown that people 

diagnosed with bipolar disorder have elevated levels of inflammatory markers called 

cytokines.68 Cytokines are proteins that are typically associated with chronic 

inflammation, which is a response of the immune system. Whereas acute inflammation is 

seen as a typically helpful response to injury or infection, chronic inflammation is a 

persistent inflammatory response that can cause progressively worsening impairments. 

Arthritis is a good example of the negative effects of chronic inflammation, but other 

                                                 
68 This has also been found among people with a diagnosis of schizophrenia and depression. 
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conditions such diabetes, cancer, atherosclerosis and many others have all been linked to 

higher levels of inflammation. In the scientific community, there is hope that further 

research on inflammation and bipolar disorder will facilitate new diagnostic and 

treatment practices. 

By studying bipolar disorder in terms of inflammation, scientists conceptualize 

bipolar disorder as a condition that involves the entire body. The biology of pro-

inflammatory processes implicates distributed, systemic changes. Patients with bipolar 

disorder have elevated levels of pro-inflammatory cytokines,69 which influence the 

production and functioning of immune cells. They also can affect neurotransmission, and 

some may even cross the blood-brain barrier (Banks 2015). Scientists working in this 

field cite evidence that cytokines can affect the brain as one of the most convincing 

arguments that the immune system is implicated in mental illness. The role of cytokines 

in mental pathology has not been resolved, in part because the direction of causality is 

unclear. Some scientists suggest that there may be a bidirectional relationship between 

depression and observed immune system changes: depression may be leading to 

increased inflammation and inflammation may be leading to depressive symptoms 

(Howren et al. 2009). Other physiological processes affect both depressive symptoms and 

inflammation, and deciphering among these dependencies may be an impossible task.  

In studying the relationship between bipolar disorder and the immune system, 

scientists are finding that they cannot study bipolar disorder without studying other 

mental and physical conditions. There is no such thing as ‘pure’ bipolar disorder. Recent 

                                                 
69 Including interleukins, C-reactive protein (CRP) and tumor necrosis factor (TNF). 
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studies indicate that over 80% of people with bipolar disorder are likely to be suffering 

from other psychiatric and substance use disorders, as well as with other medical 

conditions (Kilbourne et al. 2004). Some of the most common medical illnesses that 

occur in patients with bipolar disorder include cardiovascular disease, diabetes, obesity 

and thyroid disease. Higher levels of inflammation have also been linked to some of these 

other conditions. People with bipolar disorder also perform less well on cognitive tests of 

attention, memory, and executive function. The coexistence of mental and physical 

symptoms associated with bipolar disorder has led some scientists to propose that mood 

oscillations, cognitive impairments, somatic symptoms and cardiovascular disease can be 

seen as “multi-system expressions of an inflammatory disease process” (Leboyer et al. 

2012).  

Thinking about the mood symptoms of bipolar disorder as one expression of a 

multi-system disease is a shift from considering it as a brain pathology or even as an 

impairment of the central nervous system. Rather than stabilizing it as a brain disorder, 

the perspective of Leboyer and her colleagues distributes bipolar disorder within the 

body. In their words, “Viewing bipolar disorder as a multi-system disorder should also 

help us to re-conceptualize disorders of the mind as ‘disorders of the brain and the body’” 

(Leboyer et al. 2012). This perspective turns attention to the interrelationships among 

immune, endocrine, vascular, and neural systems. 

Bipolar disorder as a ‘multi-system’ disorder poses challenges for scientific 

researchers who seek to design controlled laboratory experiments. Causality in the 

immune system is extremely difficult to ascertain because it interacts with so many 

physiological processes, and because the immune system responds to external stimuli. 
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Leboyer et al. (2012) suggest that disruptions of sleep and circadian rhythms, stress, as 

well as auto-immune dysfunction might be leading to elevated levels of inflammation, 

but they acknowledge that it is not possible to draw straight lines of causality. They write,  

For each of these potential pathways, causality may also be bi-directional 
and it is very likely that each of the proposed mechanisms might be 
induced or regulated by genetic, environmental and/or gene × environment 
risk factor interactions. (Leboyer et al 2012)  

Besides inflammation, the other medical conditions associated with bipolar disorder—

such as cardiovascular disease, obesity or propensity for substance abuse—cannot be 

called either causes or outcomes of the condition.70 People with heart disease or obesity 

are more likely to be depressed and people with depression are more likely to have a poor 

diet, be sedentary, and smoke or drink. Further, treatments for bipolar disorder often lead 

to weight gain, and might also cause obesity. Bipolar disorder as a whole-body condition 

exists in the context of particular environmental circumstances; its emergence cannot be 

located solely in biological mechanisms.71 

So how do scientists investigate bipolar disorder in terms of this distributed, 

dynamic system? Scientists stabilize their research object by focusing on specific pro-

inflammatory cytokines. Focusing on specific molecules allows them to manage the 

uncertain relationship of bipolar disorder to the immune system. Pro-inflammatory 

cytokines are interesting for scientists because they can be detected with a simple blood 

                                                 
70 Scientists who do biomedical research on mental illness emphasize the physical changes that often 
accompany a diagnosis of bipolar disorder. This emphasis is important for the scientists’ position as 
medical researchers, as the integration between psychiatry and medicine supports biomedical research 
efforts designed to do precisely these kinds of investigations of internal processes. 
71 This understanding of bipolar disorder also has implications for clinical treatment. David Kupfer (2005) 
cited “the interplay among physiological processes responsible for medical diseases and recurrent 
psychiatric disease” to advocate for integrating medical and psychiatric care for individuals diagnosed with 
bipolar disorder. 
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test. Studying molecules that are detectable in blood is very different from studying MRI 

images, or genetic associations, or molecular activity in cell lines. Scientists hope that 

pro-inflammatory cytokines may serve as biomarkers of bipolar disorder. Unfortunately, 

there are many reasons why pro-inflammatory cytokines might be elevated, which makes 

them too vague as clinically-useful indicators of pathology. Nonetheless, some 

researchers hope that by identifying which inflammatory pathways are involved in 

bipolar disorder, they could facilitate the development of new medications that would 

target those pathways and ameliorate some of the symptoms of disorder.  

The study of pro-inflammatory cytokines has enabled scientists to articulate 

bipolar disorder as a chronic and progressive condition. In published literature, scientists 

propose that the presence of chronic mild inflammation may be responsible for 

progressive physiological changes among patients diagnosed with bipolar disorder 

(Hamdani et al 2013; Kauer-Sant'Anna et al. 2009).72 The levels of pro-inflammatory 

cytokines have been identified as potentially useful markers in distinguishing between 

early- and late-stage bipolar disorder.73 The arguments for chronicity and progressive 

evolution of bipolar disorder invoke a different temporality than the one typically 

associated with mood episodes. Scientists who argue for a systemic perspective on 

bipolar disorder contend that this condition persists through time and is not just a cyclical 

illness (Leboyer and Kupfer 2010). Kupfer and others have taken this as an opportunity 

                                                 
72 Patients who have experienced multiple episodes or with a longer duration of illness have more 
pronounced changes in brain structure and cognitive performance (Lyoo et al. 2006; Torres et al. 2007). 
73 Some scientists have shown that higher inflammation levels signify a greater likelihood of depressive 
relapse in bipolar disorder (Bond et al. 2016). 
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to argue that clinical treatment of bipolar disorder should rely on staging models, much 

like cancer is diagnosed in stages.74  

While scientists focused on pro-inflammatory markers as a way of narrowing 

down their focus, the kind of bipolar disorder that is produced through these 

investigations further complicates scientists’ efforts at creating a stable research object. 

Bipolar disorder is produced as a dynamic condition—one that changes throughout the 

course of an individual’s life. This makes it harder for scientists to generalize findings 

across people who have had the condition for varying periods of time. 

 Until now, I have been talking about bipolar disorder as produced in different 

ways in different research contexts, but I have not specifically shown how the temporality 

of bipolar disorder can be refigured through scientific research. Scientists who study the 

relationship between bipolar disorder and the immune system create an understanding of 

bipolar disorder as continuous and progressive rather than episodic. This is in addition to 

articulating bipolar disorder as a condition that is spatially distributed within multiple 

physiological systems. Even though scientists attempt to stabilize their research object by 

focusing on specific inflammatory molecules present in the blood, they create an even 

bigger challenge to scientific research by construing bipolar disorder as a dynamic 

condition that manifests differently through time.  

   

                                                 
74 Arguments for staging bipolar disorder are typically aimed at improving the current diagnostic practices 
where mild symptoms of bipolar disorder go unnoticed until they become florid, and potentially ruinous for 
careers, finances, and relationships. Physiological markers—as, for example, levels of inflammation—are 
attractive as potential signifiers of risk because they would be so easy to test for. Psychiatrists are hopeful 
that if there were ways of detecting bipolar disorder in its early stages, then patients could learn coping 
strategies for mild symptoms and identify the warning signs of serious psychiatric disturbances. 
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CONCLUSION 

I initially expected that in laboratories where molecular biological approaches are 

used to study the smallest pieces of biological bodies, researchers would be able to neatly 

separate biology from environment, and cause from effect. But I found out that molecular 

function is not so easy to pin down. It becomes perceptible and meaningful only through 

the interactions of genes, proteins, cell structures, chemical compounds. The interplay of 

molecular materials makes it impossible to separate out which element—DNA, protein, 

cell body, blood—holds transformative power.  

 This chapter explored how molecular biological research produces bipolar 

disorder in terms of interactions and relations of multiple physiological systems. I 

described various ways of conducting scientific research on the biochemistry of bipolar 

disorder, including molecular biological studies of gene function, pharmacogenomic 

studies of lithium responsiveness, and explorations of the condition’s relationship to the 

inflammatory system. Researchers working in these fields do not understand bipolar 

disorder as stably located in a particular region, chemical reaction, or protein activity. 

Instead, they articulate bipolar disorder as a distributed phenomenon that emerges 

through an interaction of multiple biological elements.  

Social scholars have theorized how objects are produced through interactive 

processes (e.g. Barad 2007, Law and Lien 2013, Mol 2002), and some have even 

explored how the relationality that is evident in biological research can further develop 

social theory (Pitts-Taylor 2016, Wilson 2015). My work in this chapter confirms that 

scientists also understand and describe some illnesses in terms of an interplay of multiple 

elements and processes. But how does this conceptualization of bipolar disorder shape 
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research practice? I examined various practices in molecular biological research where 

researchers attempt to manage the instability of bipolar disorder. Researchers narrow 

their focus to specific genetic mutations and molecular processes in the hopes that their 

work will lend insight into some aspects of bipolar disorder.  

The efforts to break down bipolar disorder into component parts and research 

them one by one are premised on the idea that scientific findings can be aggregated to 

create a unified understanding of bipolar disorder. In the next chapter, I examine how 

scientists study bipolar disorder in animal bodies and question whether such a unified 

understanding is possible.  
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CHAPTER 4. SIMULTANEOUS PRODUCTION OF RESEARCH OBJECTS  

The use of animal models in scientific research on mental illness is debated within 

and beyond the scientific community. There are certainly many limitations to be found in 

a practice of modeling human conditions like depression, schizophrenia, or bipolar 

disorder in rodents whose bodies and lives are so dissimilar. But animal research is also 

often cited in scientific publications as necessary for elucidating the biological 

mechanisms through which mental illness operates.  

In this chapter, I focus on the scientific work in a laboratory where researchers 

study mice to investigate biological mechanisms underlying mood disorders. Here, more 

so than in other sites I observed, the research object being studied was not bipolar 

disorder. For one, researchers in this laboratory were focused on studying mechanisms 

associated specifically with depression, not bipolar disorder. But more importantly, they 

were not working with people who had a diagnosis of bipolar disorder. Instead, 

researchers were studying brains of mice who were induced into learned helplessness, a 

model of depression. In other research sites, scientists were studying the brains of people 

diagnosed with bipolar disorder, or they were studying the genes of people diagnosed 

with bipolar disorder, or they were studying molecular and chemical changes among 

people diagnosed with bipolar disorder. But in the animal research laboratory, there were 

no people to diagnose, and the mice did not have bipolar disorder. 

In this section, I draw on my observations of an animal research laboratory to 

demonstrate how multiple research objects are produced in the same site. For several 

months in 2013 and 2014, I observed the work of a postdoctoral fellow in a small 



171 
 

 
 

research laboratory located on the top floor of a hospital. This laboratory consists of just 

one room in the hospital’s research wing, through double doors secured by electronic 

swipe card access and down a hallway too narrow for medical stretchers. Laboratory 

workbenches line the edges of the room, along with two large humming freezers, a fume 

hood, and two computer workstations. Another experimental bench juts out in the middle 

of the room. Along the walls are cabinets full of laboratory equipment—pipettes, beakers, 

chemical solutions, and reagents—which bring to mind a well-stocked kitchen.75 Two 

research scientists share this space. The two principal investigators (PIs) who oversee 

their work have a shared interest in chronobiology, the study of cyclical behaviors within 

living cells, both human and animal. These researchers seek to investigate the circadian 

rhythms of different parts of the brain: these are the cycles of gene expression that 

oscillate within a 24-hour period. The aim of one of the main projects is to investigate 

how different parts of the mouse brain are synchronized—that is, whether they have 

similar patterns of gene expression—and whether that synchrony is compromised in mice 

who have been trained into learned helplessness. 

This site demonstrates that research objects in a laboratory are nested within one 

another. Previously, I have explained that bipolar disorder is produced as a different 

research object in different laboratories. Now, I show that there are multiple research 

objects that are simultaneously constituted in a single experiment. Scientists who study 

animals to understand human disease are more self-conscious of the opportunities and 

                                                 
75 The mice are nowhere to be seen in the laboratory. They are housed in a different facility designed 
specifically for caring for research animals. Birke (2003) argues that this separation of animal care from the 
laboratories makes it more difficult for experimenters to remember that the animals are living beings, not 
just data.   
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limitations of studying one thing to understand another. And so, it is in this animal 

research site that I find the best evidence of the craftwork of experimental design. 

Researchers do not study bipolar disorder in humans. Instead, they study mice. They 

study learned helplessness as a model of depression. They investigate circadian rhythms 

in specific regions of mouse brains. I describe these three foci—mice, learned 

helplessness, and circadian rhythms—as research objects that are simultaneously defined 

through scientific research practice.  

I investigate how these multiple research objects are produced in this site and how 

they made to relate to depression or bipolar disorder. I draw from the work of Nicole 

Nelson (2013) in thinking about how scientists construct to justify their focus on these 

specific components—mice, learned helplessness, and circadian rhythms. Like Nelson, I 

do not see research on animal models in terms of translation, which presumes that 

scientists first understand how ‘mood disorders’ or biological mechanisms function in 

mice and then translate that knowledge to humans. Instead, I examine how animal 

research simultaneously produces the biology and behaviors of animal and human bodies.  

There is a rich body of science studies literature that examines how animals figure 

in scientific practice (Asdal 2008, Birke 2003, 2012, Davies 2012, Friese and Clarke 

2012, Haraway 2008; Holmberg 2011, Kohler 1994, Nelson 2013; Pemberton 2004, 

Rader 2004). Some of this scholarship shows that the organisms used in research practice 

are historically and socially produced and can be seen as technologies that are both 

transformed by and transform research practice (Kohler 1994, Rader 2004). Some 

scholars pay attention to the way that the bodies of animals as agential creatures—as 

animals “who bite” (Birke 2003)—become erased as animals become mere research 
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materials and sources of data (Birke 2003, Lynch 1988). Others analyze the practices of 

translating from model organisms to other beings and situations (Ankeny and Leonelli 

2011, Creager 2002, Friese and Clarke 2012). 

In this chapter, I examine how animal research necessitates the simultaneous 

constitution of several research objects. These research objects—which include mouse 

behavior and biology along with human behavior and biology—are defined and 

understood in relation to one another. I describe the practices through which different 

research objects become a part of investigating human depression. First, I examine how 

focusing on the mouse body entangles animal and human biology and pathology, creating 

an understanding of disorder as a multispecies phenomenon. Second, I describe how 

learned helplessness is produced as a research object that informs and is informed by 

human depression. Lastly, I trace how scientists investigate specific biological 

mechanisms—circadian rhythms—in mouse brains in an effort to investigate 

synchronicity in relation to learned helplessness or depression. These different foci of 

researchers in a single laboratory demonstrate that bipolar disorder is not studied in 

isolation. Rather, the research object of bipolar disorder is configured through 

simultaneous constitution of other research objects.  

 

CRAFTING MULTISPECIES KNOWLEDGE 

In this section, I examine how knowledge about mice and humans is produced 

simultaneously in the animal research laboratory. While some scholars have focused on 

the importance of translation in modeling, others have argued that focusing on translation 

assumes that findings are first worked out for the model organisms and only then 
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translated to others. Instead of thinking about the relationship between model organisms 

and humans in terms of translation, Nicole Nelson (2013) reframes it as an ongoing 

interaction, in which the relations between the two are continuously constructed and 

modified. In Nelson’s words, the animal and human are “integrally bound together from 

the very outset” (24).  

Experimenting on animals allows researchers to experimentally investigate 

specific research questions about biological phenomena. Scientists who study bipolar 

disorder through animal models focus their attention on specific biological processes that 

they hope will reveal something about the biology of mood. Scientific research that relies 

on animal models to understand human pathology is often evaluated based on its ability 

to produce findings that translate to humans: that is, whether the knowledge obtained 

through experimentation on animals will be useful in understanding a pathological 

condition that is diagnosed in human beings. For any researchers studying human 

conditions through animal bodies, claiming that it is possible to translate findings from 

animal organisms to the human populations is critical for obtaining funding, developing 

infrastructure, and securing scientific and public support. Translation, or at least the 

possibility of it, is thus extremely important for scientific work with animals.  

The laboratory mouse commonly figures in scientific research on human diseases. 

Especially well known for their use in cancer research, mice have become standardized, 

genetically identical commodities that are bona fide scientific tools (Rader 2004). 

Focusing on the mouse to study human disease can be seen as a way of stabilizing the 

research object. Humans are complex creatures, with vastly different familial 

backgrounds and personal life experiences. In contrast, laboratory mice have the same 
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genetic makeup and their lives can be almost entirely controlled by the researchers. 

Additionally, they are practical choices for research work. They have been laboratory 

tools for decades, so there are protocols devised to working with mice. Their anatomy 

and genetics are well characterized, and their behavior is well documented in scientific 

literature. Their life spans and reproductive capacities also adhere to the timelines of 

scientific researchers who seek to publish results in months or years, rather than decades. 

Finally, mice, unlike humans, are considered killable from the perspective of medical 

research ethics, which makes it possible for researchers to ask different kinds of questions 

about biological activity that is inaccessible in living human participants—for example, 

about the cellular rhythms of their brains.  

The researchers I study explain their use of mice for these practical reasons and 

with the hope that they will be able to translate their findings from animals to humans. 

The postdoc in the research lab explains,  

It’s very, very difficult to collect human samples from so many depressed 
people, brain samples, because you have to wait until they die. You have 
to find depressed people, you have to wait until they die, and then [to 
study circadian rhythms] you need to know at which time of the day 
they’ve died, and then the tissue must be frozen immediately. And there 
are all these things, which make it very very difficult to get enough 
samples. So we have to work in animals to find some principles and we 
hope that it can translate to humans afterwards. But we don’t know yet. 
(interview, February 7, 2013) 

For the postdoc—whom I will call Thomas—animal research offers the first step to 

learning more about the basic biological principles of depression. The logistics of human 

research are just too complicated and time-consuming compared to the researchers’ 

control over animal lives and deaths. In animal experiments, researchers can control the 

genetic makeup of the mice, their time of death, how their tissues are processed, and so 
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on. Being able to conduct experiments in a timely fashion is critical for researchers who 

need to apply for grants and publish findings frequently rather than waiting to get their 

hands on the appropriately preserved brains of deceased individuals. 

But focusing on the possibility of translation, as the postdoc suggests, presumes that 

principles can first be worked out in one species and then translated to another. This does 

not acknowledge the complex ways in which animal and human biologies are shaped 

through one another, even in the context of scientific research.  

In crafting the mouse as a research object, scientists have produced the mouse 

biology in relation to human biology. Karen Rader (2004) examines the standardization 

of the laboratory mouse, showing how, by the middle of the twentieth century, the mouse 

was transformed into a commodity that fit the needs of federally-funded biomedical 

research conducted according to the values of coordination and cooperation. The story of 

the laboratory mouse offers a great example of how mouse biologies were shaped to fit 

the needs of particular research groups trough inbreeding or genetic engineering. 

Particularly famous is the OncoMouse, which has been genetically modified to develop 

tumors, and has been widely used in cancer research. Donna Haraway, in 

Modest_Witness@Second_Millenium. FemaleMan©_Meets_OncoMouse™ (1997), uses 

OncoMouse to talk about the collapsing boundary in scientific practice between subject 

and object and between human and nonhuman. She calls OncoMouse a transgenic 

creature, which is at once nature and artifact: it is a technological product that is “both us 

and not-us” (1997, 82). The production of mice as commodities for scientific research 

entwines humans and mice by forming the animals to simulate aspects of human life.  



177 
 

 
 

In the animal research laboratory, there is no clear distinction between different 

animals (including humans). For example, mouse biology and pathology are produced 

through a multi-species entanglement, where humans, fireflies, cows and rats reformulate 

the behavior and biology of the mouse. Genetic mutations observed among humans or 

other animals may be inserted into mouse genes to create a mutant mouse. Learned 

helplessness (which I discuss in more detail in the following section), as a pattern of 

mouse behavior and as a model of human depression, is produced in the laboratory in 

relation to human behaviors and conditions. It does not exist on its own, but only in a 

multispecies relationality. Researchers define a state of learned helplessness by drawing 

connections with similar responses to stress observed in humans. Unwillingness to act to 

change one’s own environment is a behavior that follows an animal’s exposure to 

repeated electroshocks, just as it might follow a human’s exposure to physically or 

emotionally harmful experiences. The laboratory postdoc tells me that humans also learn 

to be helpless if they are constantly exposed to situations from which they cannot escape: 

he gives examples of domestic abuse or workplace bullying that makes people think that 

no matter what they do, they are not able to improve the situation and they become 

helpless. Learned helplessness in rodents is thus already constructed vis-à-vis the human 

experience of stress and depression. These similarities are used to justify the use of 

learned helplessness as an appropriate means to study depression. 

 In the lab I observe, other animals are entwined into research practice. Firefly 

genes literally become part of the mouse biology. Researchers insert the gene involved in 

the firefly’s bioluminescence into the mouse, which makes the mouse’s cells glow 

whenever a particular gene is activated. The bioluminescent glow is invisible to the 
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human eye, but detectable with photon-sensitive technologies in the laboratory. Various 

animal parts in culture media also affect the biological processes that are observed in 

mouse brains. For example, the application of fetal bovine serum, which is derived from 

cows, directly affects the functioning of mouse biology. Rats also become part of this 

research by informing the experimental techniques used in the laboratory. Learned 

helplessness protocols have been developed for rats. When researchers apply these 

protocols and the technologies of learned helplessness (cage floors, timers, and escape 

gates), the biology and behavior of mice are shaped through past experiences of 

experimental rats, other researchers, and the researchers of this laboratory. 

Human biology and behavior are also produced through laboratory research. 

Knowledge about human bodies is formed through laboratory research on non-human 

animals. Medications and other biological interventions that affect our biological 

functioning are informed by trials on animal bodies. Our understanding of what 

constitutes pathological anatomy or behavior is similarly produced through research on 

animal bodies; this has great repercussions because diagnosis of pathology leads to 

medical interventions, and to a physiological response to the knowledge of pathology. 

There is no question to it. Even if animal research findings do not ‘translate’ to human 

treatments as researchers hope they will, they nonetheless shape how human bodies are 

understood and thus constituted. In short, animal research entangles mice, humans, rats, 

fireflies, and other animals such that human and non-human animal biologies are literally 

transformed. To use the language of Donna Haraway (2008), these animals “become 

with” other species; they “make each other up, in the flesh” (16). 
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Using animals instead of humans to study bipolar disorder or mood disorders 

more generally can be seen as a technique of stabilization, where a complex research 

object (depression in the human) is transformed into a more tractable research object 

(learned helplessness in a mouse). But researchers take care to point out the differences 

between mice and humans, and to explain why the relative simplicity of the mouse as a 

research object constitutes a limitation for the research. Because of their genetic 

similarity, experimental mice are not representative of natural variations that would occur 

in any population (mice or human). As one researcher explains,  

They [mice] are genetically identical. But humans are not identical. Your 
genes are very different from my genes and our genes are very different 
from [another person’s] genes, and so on. So not each human is absolutely 
the same but these mice are all the same. (interview, December 10, 2013) 

While experiments are conducted on genetically identical organisms, researchers are 

always aware that this is not a good representation of human life or even the life of any 

animal outside the laboratory. In published literature, too, scientists readily acknowledge 

that tracing the effects of a single mutation in a set of genetically-identical mice is 

unlikely to explain a condition like bipolar disorder: 

Rodent models that leverage single-gene mutation, knockout, or transgenic 
technologies are highly valuable for understanding the impact of a specific 
gene, or polymorphism, on behavior and the underlying mechanisms, 
although there are several limitations in their ability to fully resemble the 
pathogenesis in humans. For example, it is highly unlikely that BD 
[bipolar disorder] is related to a single-gene mutation. As stated earlier, 
psychiatric diseases emerge from complex etiologies of environmental and 
genetic origins. (Logan and McClung 2015) 
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A mutant mouse might be a good model for understanding the biological mechanisms 

that are affected by that particular genetic variation. However, it is not a sufficient model 

for understanding the complexity of bipolar disorder.76  

So what can we conclude about the role of mice in scientific research on mood 

disorders? It is clear that laboratory mice are not fixed things about which knowledge is 

produced, but dynamic configurations that are constituted through relations with other 

beings. Mice are a research object in this laboratory, but they are also agential subjects, in 

that they transform the biology and behavior of other animals, including humans. That is, 

knowing and making mice is entangled with knowing and making humans, which makes 

the animal research laboratory into a node of activity where multiple species come 

together to craft multispecies knowledge. 

   

MODELING DEPRESSION AND MANIA 

Using animals to study psychiatric disorders is challenging because, unlike 

identifying cancerous tumors, there is no way to diagnose a psychiatric condition in a 

mouse. A diagnosis of depression in humans, for example, is based on self-reported 

feelings such as hopelessness, having less interest in and deriving less enjoyment from 

                                                 
76 Scientists have sought out strains of mice whose behaviors already exhibit similarities with manic 
behaviors without any environmental training. They hope that these mice, which have greater genetic 
heterogeneity might be able to elucidate how other biological mechanisms contribute to an overall 
emergence of mania-like symptoms. This is interesting because it shows how scientists are willing to forgo 
standardized research objects (inbred, genetically-identical mutant mice) in lieu of animals with greater 
biological and behavioral variation. According to Logan and McClung (2015), mouse models with genetic 
heterogeneity, including Black Swiss mice and Madison mice, may be better models for conditions like 
bipolar disorder where multiple genes are involved. Some suggest that these animals may be more 
appropriate because their conclusions could be more easily translatable to humans, who are not genetically 
identical (Stewart and Kalueff 2015). But others caution that there is no guarantee that the neurobiology 
related to the behaviors of these mice is the same as it is for patients with mania (Cosgrove et al. 2016). 
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usual activities, feeling low self-esteem, and thinking about self-harm. Mice simply 

cannot meet the criteria for a diagnosis of clinical depression or bipolar disorder. 

Nonetheless, scientists have developed animal models of depression, mania, psychosis, 

and anxiety in an effort to understand the physiological changes that accompany these 

conditions. In this section, I examine how scientists produce learned helplessness as a 

research object that is linked to, but not the same as, depression.   

Animal models of depression and mania are unable to capture the full range of 

symptoms of these psychiatric conditions as they are diagnosed in humans. For one, it is 

impossible to say with certainty whether a mouse is feeling sad or worthless; or, for 

mania, if a mouse has racing thoughts or ideas of grandiosity. Instead, scientists focus on 

observable behaviors such as sleep, goal-directed activity, aggression, risk-taking or 

reward-seeking behaviors. Mice who exhibit particular sets of observable behaviors can 

be thought of as models for particular features of a depressive or a manic episode. In 

addition to developing models based on observable behaviors, scientists are also 

interested in animals whose neuroanatomy or biochemistry mimics that of humans with a 

psychiatric diagnosis. These animals are seen as good models because they might have 

the same affected biological pathways.77 

                                                 
77 For scientists, an animal model is considered to be a good approximation of human disease if it 
resembles the behavioral or biological features of the human disease, has the same biological mechanisms 
that underlie the disease, and responds to the same pharmacological treatments. Scientists call this face 
validity, construct validity, and predictive validity. As an example, a mouse model of depression where the 
mouse exhibits low energy, no interest in activities, and quickly gives up in the face of distress could be 
said to have high face validity. If the same mouse’s behaviors become more like those of other mice after 
treatment with an antidepressant, the model could be said to have good predictive validity. The question of 
construct validity is typically the hardest one to resolve. Do the abnormal behaviors of the mouse stem 
from a biological pathology that causes similar symptoms of depression in humans? For example, if the 
mouse’s loss of interest in activities is caused by a dysfunction of the brain reward system, and the same 
symptom in human depression results from the same brain dysfunction, then the model could be said to 
have high construct validity (for a detailed explanation of construct validity and other validity criteria, see 
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One of the most common animal models of depression is a learned helplessness 

model. It has been used since the 1960s by laboratory scientists to study biological 

changes that might be concomitant with depression and, even more commonly, to 

evaluate the possible effectiveness of different pharmaceutical compounds for treating 

depression symptoms. In the scientific community, learned helplessness is described as a 

state when animals (including humans) exhibit particular behaviors, such as failing to 

escape undesirable situations. Animals—generally rodents—who have been exposed to 

unpleasant, uncontrollable and inescapable stimuli, start to act helpless when it comes to 

changing their environment even in other situations.  

Learned helplessness is a separate research object that is produced in the animal 

research laboratory in an effort to study components of depression in mice. Studying 

depression through a paradigm of learned helplessness is one way for researchers to 

manage the complexity of human illness. Although learned helplessness in mice is not 

depression, its use in research settings informs how researchers think about depression in 

humans. Specifically, in the research laboratory I observed, learned helplessness is 

understood as situated, fluid (rather than categorical) and temporary. As learned 

helplessness is produced in these ways, it enables an understanding of depression in 

similar terms.  

Scientists modeling depression in animals have focused on several behavioral 

symptoms including anhedonia (loss of interest in typically pleasurable experiences), 

                                                 
Belzung and Lemoine 2011). Because scientists do not know what causes mental illness, it is very difficult 
to prove that the same biological systems are implicated. However, this is precisely the goal of much of the 
research on animal models—to find which biological mechanisms are implicated in the experience of 
depression or mania.  
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behavioral despair, longer sleep and reduced activity, and increased anxiety-like 

behaviors. For most animal models of depression, the animal is induced into a 

depression-like state through exposure to stressful conditions. There are some models of 

depression where the behaviors are observed after brain lesions, during withdrawal from 

psychostimulants, or in mice with particular genetic variants, but these models are less 

common. Instead, animal models of depression where the animal is exposed to stress 

either in its early life or in adulthood are commonly used, including in the laboratory 

where I conducted my observations. The practice of inducing depression-like behavior in 

animals through stress exposure generates an understanding of depression that is not a 

strictly internal pathology, but rather as a condition that is based on an organism’s 

interactions with its environment.  

In laboratory I observed, researchers induce behaviors associated with learned 

helplessness in some of the mice by exposing them to repeated unescapable 

electroshocks. Over two days, mice receive electric shocks of varying duration through 

their tails as they are immobilized in Plexiglas tubes. These are small shocks, but the 

researchers say that they have no way of knowing how painful or annoying these shocks 

are for the mice. Mice who develop a particular set of behaviors as a result of those 

shocks are said to have learned helplessness. Learned helplessness is measured on day 

following the shocks by testing whether mice will escape a different situation that is 

escapable. Mice are placed into a cage that is separated into two halves by a gate, and 

they receive a 30-second shock followed by a 30-second rest over a period of 30 minutes. 

During these shocks, the mice have an opportunity to escape through the open gate to a 
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part of the cage that does not get shocked (in other experiments, the trials can be extra 

challenging and require the mouse to cross the gate twice).  

Learned helplessness only emerges in specific contexts. The researchers that I 

observe use one setting (Plexiglas tubes) to teach helplessness and another setting (two-

part cage) to test if a mouse became helpless. Another way to induce learned helplessness 

might be to train and test the mouse in the same environment, where the mouse is placed 

in the same space for training and for testing. But according to Thomas, the postdoctoral 

fellow conducting this experiment, varying the environments is important because it is 

more likely to create a state change (a different mental state) rather than instilling a fear 

of the environment itself. Thomas suggests that if mice were trained and tested in the 

same situation, then it would confound learned helplessness with fear conditioning. 

Researchers would mistaking an animal’s fear for its lack of motivation. And this would 

subsequently affect the research results because, according to the postdoc, “everything 

we measure may be exactly what we don’t want to measure.” For researchers, knowledge 

of the context is critical for distinguishing between fear and apathy.  

When used to model depression, learned helplessness experiments suggest that 

context matters for mood disorders as well. If behaviors of learned helplessness are 

legible only in terms of the mouse’s prior experiences, then behaviors associated with 

depression also only make sense with respect to a person’s life history and experiences. 

This is not surprising. Clinical psychologists and psychiatrists always seek to locate 

mental illness in personal histories. However, this does seem to run counter to biological 

explanations of mental illness. If researchers induce depression-like states by 
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manipulating the environment, then that challenges the idea that biology is responsible 

for illness.  

Given that these are genetically identical mice, there is reason to believe that the 

biological differences only emerge during their divergent life experiences. Whereas the 

mice subject to these experiments are genetically similar, their different experiences 

cause their bodies to act in different ways. Biological processes, rather than being set in 

stone, are subject to change in response to environmental changes. Biology is shaped 

through and through by environmental exposures to stress. The laboratory researchers—

even those who examine brain biology for signs of mental illness—are well aware that 

illness is not just a biological phenomenon. Yet they continue to look into brains and 

biological mechanisms for evidence of illness in an effort to locate material traces of 

depression or learned helplessness.  

Learned helplessness as a research object is like bipolar disorder in that it is not a 

stable object. Researchers have to agree on how to diagnose learned helplessness in mice, 

and it is not always straightforward. In the laboratory I observe, researchers distinguish 

between helpless mice, resilient mice who have received electroshocks without 

developing learned helplessness, and to intermediate helpless mice who have some 

symptoms of learned helplessness but not enough to mark them as fully helpless. 

Whether a mouse is moderately or fully helpless is an arbitrary cutoff implemented by the 

researchers based on their experimental results with clues from scientific literature.78 But 

                                                 
78 Over the course of thirty trials, all mice fail to escape some of the time. And while some mice fail to 
escape even once, others escape a quarter of the time, half the time, or most of the time. Where does the 
line for learned helplessness get drawn? These researchers have decided that mice that escape less than 
30% of the time will be labeled as mice with learned helplessness. However, they also categorize some 
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these are judgment calls, and some mice are located near the cutoffs for resilient, 

intermediate, or completely helpless states.  

Assessing mouse behavior is similar to assessing human behavior—there are no 

clear boundaries, but rather a spectrum of behaviors, some of which appear to be clearly 

impaired while others are questionable. Scientists who study learned helplessness in 

laboratories come up with techniques for defining this condition. But, like bipolar 

disorder, learned helplessness is not a static object that can be easily introduced into the 

laboratory and then studied. Learned helplessness is produced through multi-species 

relationships. Further, it is impossible to neatly separate learned helplessness from fear 

conditioning, and similarly, depression in humans is often commingled with fear. The 

definitions of learned helplessness and depression are contextual and fluid. 

 Learned helplessness is not static, but rather has a time limit. Regardless of the 

protocol used to induce learned helplessness (shocks in a cage or in a tube), mice remain 

in a state of learned helplessness for only two or three days. For researchers, this is 

important because that delimits the available time they have to conduct experiments on 

these mice. The transience of learned helplessness is also tied to the biology of the 

mouse. Thomas explained to me that this transience can be explained by hormonal 

changes that occur in response to stress.79 A few days after the unescapable electroshocks 

                                                 
mice as “intermediate helpless” mice—this allows them to be included in the research without being 
subsumed in the resilient mouse category. 
79 During electric shocks, cortisol, adrenaline, and glucocorticoids (GCCs)—hormones that respond to 
stress—increase in the body. High levels of GCCs have been linked to depression in humans and to learned 
helplessness in mice. But symptoms only last a few days because once the high levels of GCCs subside, 
symptoms of learned helplessness also disappear. 
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are administered, even mice that had been unwilling to seek escape from other situations 

become just as motivated as other mice to escape. 

 In studying learned helplessnesss in mice to investigate human depression, 

researchers produce a different research object. Learned helplessness is not depression 

but the two research objects are informed by one another. As a research object, learned 

helplessness has its own characteristics—such as being situated, fluid, and temporary—

that create a particular kind of disorder. If learned helplessness is used to think through 

depression, then this research would suggest that both of these conditions are transient 

conditions that emerge in response to particular environmental circumstances. Since 

learned helplessness is induced by exposing an animal to stress, then perhaps we should 

also be thinking about depression as a temporary response to stress. As scientists study 

learned helplessness, they draw conclusions about depression, and the two research 

objects are simultaneously produced through scientific research practice.   

 

INVESTIGATING CIRCADIAN RHYTHMS 

Research objects are nested in other research objects. In the laboratory I studied, 

scientists were investigating the circadian rhythms in the brains of mice diagnosed with 

learned helplessness. Learned helplessness was thus not the stated research object. But in 

the course of their investigations, learned helplessness figured as an important component 

of the research, and scientists were articulating findings about it as well. Scientists were 

studying brain biology through learned helplessness and they were studying learned 

helplessness through brain biology. The two research objects informed one another and 

were produced simultaneously.  
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In this section, I examine how circadian rhythms in brains were produced as a 

separate research object with the aim of showing how multiple research objects are 

crafted in the same experimental study. Scientists are studying circadian rhythms because 

they want to understand biological mechanisms related to bipolar disorder. One of the 

hallmark symptoms of bipolar disorder—in addition to mood instability—is altered sleep 

and activity patterns. People experiencing a manic episode often sleep little, think and 

talk rapidly, and have a lot of energy. In depressed states, the same people sleep a lot and 

have little energy for daily activities. Scientists have long posited that people who have a 

diagnosis of bipolar disorder have abnormalities in their ‘biological clocks,’ which are 

internal mechanisms that control the body’s circadian rhythms, including sleeping, 

eating, hormone production, and many other internal biological processes.  

Researchers in this laboratory were examining mouse brain tissues to find out 

whether mice with learned helplessness have different patterns of circadian rhythms. 

Specifically, researchers looked for patterns of activity that are not coordinated with the 

other parts of the brain. Their research is based on the idea that the body has multiple 

“clock” mechanisms that regulate biological functions and that these clocks are usually 

synchronized with one another. The suprachiasmatic nucleus (SCN) in the brain is 

considered to be the body’s “master clock” or “pacemaker,” which controls the body’s 

rhythms in a 24-hour cycle. These rhythms are called circadian rhythms and can be found 

in nearly all living organisms.80  

                                                 
80 In mammals, the SCN exerts control over biological processes such as digestive activity, hormone 
production, and immune function. The SCN coordinates bodily functions with changes in the outside 
environment. It is closely connected to the retina of the eyes and can be ‘reset’ by light exposure. As the 
pacemaker, the SCN also helps to synchronize “peripheral clocks” in the body. Through neuronal 
connections, the SCN directly interacts with other parts of the brain, typically resulting in a synchronized 
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Reading circadian rhythms as evidence of abnormality creates a distinct research 

object in the laboratory. Scientific scholarship in the field of chronobiology has defined 

cyclical phenomena as its object of study. Otneil Dror (1999) examines how emotions 

became the subject-matter of scientific investigations about a century ago. Dror argues 

that the science of emotions emerged as scientists developed techniques for recording and 

preserving emotions. In the laboratory I study, animals’ circadian rhythms become an 

object of knowledge as scientists have developed techniques for recording and analyzing 

patterns of circadian activity. The cyclical activity of genes expressed in the brain is not 

readily accessible to scientific measuring tools. But researchers in this laboratory use 

mutant mice whose cells glow whenever particular genes are activated. As a result, 

rhythmic cellular activity in the brain becomes measurable by a light-detecting device.  

Circadian rhythms are everywhere in the body, but researchers here look for 

patterns of molecular activity in the brain. They excise tissues from the brains of helpless 

and control mice to track the cellular activity in different parts of the brain. They zero in 

on particular brain regions that are thought to be important for both bipolar disorder and 

the management of circadian rhythms. Focusing on specific brain regions is a form of 

spatial stabilization that constrains scientific work, making it possible for researchers to 

perform experiments in a reasonable amount of time.81 Separating the brain into distinct 

parts also aligns with the premise that different brain parts regulate themselves as 

                                                 
pattern of biological function. There is some scientific evidence that other systems like the digestive system 
can “decouple” from the master body clock, the SCN, such that the body is desynchronized. This 
desynchronization can lead to diseases including diabetes and cancer. 
81 An exhaustive assessment of all the cellular activity in mouse brains would take too long. As the postdoc 
explains, “It would take 12 years, but I can’t stay here with one project for 12 years. I have to do something 
else. It’s not that the science is the limiting factor—it’s the career.” The temporality of an exhaustive study 
that examines all the different parts of the brain conflicts with the temporality of scientific careers. 
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different paces, and disruptions in temporal regulation might underlie disruptions in 

mood.  

The postdoc kills mice with and without learned helplessness, removes their 

brains, and excises four or five brain regions to measure for gene activity. The rest of the 

brain and the remains of the mouse are discarded. The self-imposed constraints/regions of 

interest are defined by reference to other literature and by personal experience and 

expectations. In this way, the researchers’ work links up to other scientific studies beyond 

this laboratory. This practice shows that the understanding of disease is connected 

through scientific research practices to other labs and other times. While this might seem 

like adding to a stock of knowledge about the human (or animal) condition, these 

connections are traceable in the scientists’ work, and enable them to produce certain 

understandings of disorder. In this case, by focusing on parts of the brain, researchers 

produce an idea of disorder as locatable within the brain.  

Researchers stabilize disorder in specific parts of the brain by focusing on only a 

few different regions of interest. They rely on a number of technologies—prior scientific 

publications, brain atlases, slicing tools, microscopes, and tacit expertise—to isolate 

specific parts of the brain. After the mouse has been killed and its brain removed from the 

skull, Thomas excises specific parts of the brain. He slices off a big chunk of tissue 

before starting to make thin slices of the brain. Tacit expertise obtained from prior 

experiments is critical in making this process consistent and swift. Because of his 

extensive experience studying the mouse brain, Thomas only needs to eyeball how much 

extra tissue to remove before the SCN comes into view. When he isolates slices that 

contain the SCN, he continues slicing brain tissue until he can locate the other regions of 



191 
 

 
 

interest. These other regions can be less familiar to him, and so he uses a mouse brain 

atlas to determine which slices contain that structure. Referencing the mouse brain atlas, 

Thomas looks for visible signposts (such as changing ventricle sizes, other brain 

structures that are clearly identifiable) to see where the areas of interest are located. He 

invited me to look through the microscope to see those landmarks in a slice of mouse 

brain. With my untrained eyes, I barely registered the dark and light areas that are as 

meaningful to him as road signs.  

From the slices of brain tissue, Thomas cuts out millimetric brain regions and 

places the samples in culture dishes. The tissues that he eventually isolates are a few 

millimeters in diameter; they are visible to the human eye but not at all reminiscent of 

brains, animals, or living beings. Thomas explains that these regions, although they are 

separated out into different culture dishes, are all interconnected:  

Nature never works with just one region. There are all these networks and 
connections but it would be impossible for one person in one project to 
look at them all, so we focus on one piece of the puzzle and publish about 
the other regions so that others might continue the work. (interview, 
February 7, 2013) 

Even though Thomas is focusing on particular brain parts, it is not necessarily just those 

areas that are intriguing for him as a scientist; instead, he hopes to understand the 

connections between the regions. Also, like other scientists, Thomas sees his project as 

working toward resolving one piece of the puzzle, while hoping that others will be able to 

figure out other pieces. 

By isolating parts of the brain and yet looking for their relations to one another, 

researchers at once suggest that illness can be located spatially, but only as those spaces 

relate to others. The brain is both separable into parts and a networked whole. Susan 
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Leigh Star (1989) offers an insightful account of how scientific theories of the brain can 

offer multiple perspectives on the same event. She traces out how localization theories in 

which the brain is composed of separate parts, each with a distinct function, became 

embedded in scientific practice despite internal contradictions. This understanding of 

how the brain operates edged aside diffusion theories, in which the brain operates 

holistically without a division of labor. Star, however, notes that these theories never 

fully displaced one another and that they have long coexisted in scientific work. Here, 

too, there is a coexisting tension between brain regions as coordinators of bodily rhythm 

and brain regions as areas within interconnected networks with a distribution of 

responsibility.  

This technique of stabilization—locating disorder in isolated parts of the brain—is 

difficult because brain parts do not appear to function in isolation. In the laboratory, 

researchers attempt to understand the interactivity of the brain by studying the 

relationships between different brain areas. In doing this, they are drawing on two 

different ways of understanding brains—as a collection of parts or as a whole—and 

finding ways to bring these theoretical perspectives together. Even when they focus on 

some parts of an organism’s brain, researchers always recognize that these parts are 

connected to each other, to the rest of the brain, and to the rest of the body. Zeroing in on 

specific parts, then, is just a technique to focus scientific research, to make it doable and 

concrete.  

Brain parts, alive despite the death of the animal, are made to speak in the 

laboratory: cellular processes continue to function and demonstrate rhythms. Researchers 

compare the rhythmic cellular activity of different parts of the brain to see whether these 
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are synchronized or disparate. While synchronized cellular activity suggests that the brain 

parts keep the systems humming along smoothly, rhythms that are not in concert suggest 

that the brain parts have different ways of keeping time, creating an internal discord that 

possibly translates into disorderly behavior. By focusing on rhythms as potential markers 

of mood disorders, researchers make possible a definition of disorder that is premised on 

temporal synchronization. This vision of disorder is based on a lack of internal control—

an inability to synchronize disparate parts of the brain.  

Just like bipolar disorder and learned helplessness, circadian rhythms are an 

unstable research object. When researchers seek differences by looking at biological 

rhythms, they do not necessarily see a clearly disorganized pattern, but rather a variety of 

similarities and differences among rhythms. After the brain regions are removed from 

mouse brains, they are kept alive in a culture dish. Their cellular processes continue to 

function, which defines them as living cells despite the death of the animal body.82 

Researchers measure gene expression in these living cells and chart these rhythms.83 

                                                 
82 Hannah Landecker (2007) offers a historical analysis of how cellular life was made possible in this 
disembodied and technical manner.  
83 The activity of clock genes is not readily accessible to scientific measuring tools. In order to make 
rhythmic cellular activity measurable, these researchers use a mutant mouse strain in which cells glow 
whenever the clock genes are activated. This capability was the result of a targeted mutation that harnessed 
the bioluminescense (emission of light) of fireflies. The green glow of the firefly is the result of an 
interaction between two substances: an enzyme called luciferase and luciferin, a molecule that interacts 
with the enzyme and causes light emission. The firefly’s luciferase gene (a small piece of DNA) has been 
linked at the original position of one of the mouse’s clock genes, the Per2 gene. In this case, the luciferase 
gene makes it possible for researchers to measure the expression of the Per2 gene. Whenever the Per2 gene 
is activated, the luciferase gene is also activated, so that the cells of the mouse glow when the gene is 
active. This kind of a genetic modification is called the introduction of a reporter gene, a gene with 
characteristics that make its expression identifiable or measurable. The firefly’s genes are used to translate 
rhythmic cellular activity into a detectable visible form that can be quantified by researchers. The firefly’s 
genes are not supposed to interfere with the processes of the gene of interest nor with the rest of the 
mouse’s biological processes. After all, these genes are reporter genes, so there is an expectation of 
neutrality. The bioluminescent glow is invisible to the human eye, but detectable with photon-sensitive 
technologies. Researchers use a light-sensitive machine called a luminometer to measure the amount of 
light coming out from the cells in a culture dish.  
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They compare these rhythms of different parts of the brain to one another, examining 

whether they are synchronized. Specifically, they look for differences in amplitude (the 

amount of activity), period (the duration between peaks), and phase (the timing of peaks). 

The differences between mice with learned helplessness and control mice are the most 

interesting to the researchers. But often, these differences are so small that they are not 

statistically significant. On the other hand, some mice have changes in their cellular 

rhythms that are more obvious. Researchers expect to see fragmented changes rather than 

clear-cut differences: “There’s no switch in the brain that goes off and now you’re 

depressed. It’s not like there’s nothing in between. It’s a gradient” (interview, February 7, 

2013). These variations in the extent of rhythmic variation shows that research objects are 

not static, but rather produced through laboratory practice.  

Circadian rhythms constitute a research object in this laboratory. The research I 

described in this section brings to the fore the temporal and relational aspects of mood 

disorders. In a laboratory that I observed, researchers examine the temporal rhythms of 

cellular processes to discern markers of abnormality. This vein of scientific research is 

particularly useful for thinking about the fluctuations of mood disorders like depression 

and bipolar disorder. Through this research, the temporal aspects of bipolar disorder are 

not observed in the movements from mania to depression to euthymia, but rather in the 

daily patterns of gene expression and in the synchronization of different parts of the 

body. By examining the rhythms of animal bodies, researchers produce the idea that 

mood disorders can be seen through biological traces in the brain. But even as researchers 

spatially focus on the brain, they go beyond the expectations that disorder will be 
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identified in any one part; instead, they focus on the relations between different brain 

parts. 

 

CONCLUSION 

Much of the social scientific scholarship on the use of animals in science has dealt 

with issues surrounding research ethics and translation to humans. My work in this 

chapter has instead aimed to elucidate how laboratory research practices engender 

multiple research objects. These research objects are linked to one another through what 

Nelson (2013) calls “epistemic scaffolds.” Research objects produced in animal research 

are defined through one another. For example, I have shown that bipolar disorder and 

learned helplessness—as they are defined and enacted in an animal research laboratory—

inform one another. While the animal research laboratory offered a good site for 

examining how multiple research objects are defined through one another, I expect that 

the same insights could be drawn from other research sites too.  

Scientists who study bipolar disorder through animal bodies are looking to 

stabilize the complexities of this condition by focusing on a simpler organism and 

studying only some components of the disorder. Researchers focus on specific parts of 

the brain, and they trace patterns of brain activity associated with circadian rhythms. 

These targeted investigations are intended to build knowledge about bipolar disorder that 

could be combine with findings from other laboratories. One of the researchers in this site 

described his work as figuring out a piece of the puzzle. But the kind of mood disorder 

that is the object of research in this laboratory is quite different from the disorders studied 

in other sites. That is, bipolar disorder understood through irregular circadian rhythms is 
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different from bipolar disorder understood through patterns of brain connectivity or 

through gene-environment interactions or through immune system abnormalities.  

I have shown how bipolar disorder is produced as a different research object in 

various laboratories. By examining the details of scientific practice, I found that 

researchers define their research object by employing particular tools and methods that 

are site-specific. However, since bipolar disorder differs from one laboratory to the next, 

then these individual investigations do not necessarily build up to a single explanation of 

bipolar disorder. This contradicts the depictions of scientific research as solving a jigsaw 

puzzle that is bipolar disorder. Instead, multiple approaches that ostensibly all focus on 

bipolar disorder create distinct version of the research object through laboratory practice.  

Findings from different laboratories are made to relate to one another, just as the 

different research objects in the laboratory I described in this chapter are informed by one 

another. Scientific research findings about bipolar disorder—even though they are 

produced in relation to distinct research objects—are brought into the scientific 

community as though they offer insights about the same condition from multiple angles. 

In the conferences I attended, I observed how scientists reflect on presentations made by 

other researchers and define their own contributions in light of others’ findings. I have 

also seen how principal investigators draw on findings across animal research, genetics, 

and neuroimaging fields in an effort to craft a research project that ‘closes existing gaps.’  

Focusing on the animal research site in particular has been insightful for seeing 

how the problem of bipolar disorder becomes compartmentalized even within a single 

research field. Scientists have been unable to model the full spectrum of behaviors of 

bipolar disorder in mice or other animals. Instead, they focus on models of depression or 
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models of mania separately and hope that these investigations will reveal something 

about the biological mechanisms underlying bipolar disorder. Again, I see these as 

multiple research objects that do not necessarily build up to a unitary explanation of 

bipolar disorder as a whole.  
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CONCLUSION 

This dissertation examined how bipolar disorder is produced as a research object 

in scientific laboratories. My aim was to demonstrate that bipolar disorder is a different 

object of research in neuroimaging, genetic, molecular biology, and animal research 

laboratories. I claimed that there is no singular bipolar disorder that can be brought into 

the laboratory and investigated from different angles. Instead, scientists use a variety of 

technologies and processes in an attempt to stabilize this illness. Because bipolar disorder 

is characterized by instability, laboratory practices of stabilizing bipolar disorder are 

particularly informative for understanding how scientists work with unstable research 

objects.   

To study how research objects are made through scientific practice, I used 

ethnographic methods to follow researchers in their daily work in laboratories. I 

contacted scientists who were investigating the biology of bipolar disorder and started 

visiting their research sites. I asked questions, interviewed scientists, and took copious 

notes. Being present in laboratories allowed me to see that the process of stabilization 

was not straightforward. Scientists must define what kind of bipolar disorder they will 

investigate, what tools they will use to investigate it, and how they will approach this 

research object. However, questions and uncertainties arise during laboratory research 

that push back at original definitions. Scientists must continuously work to refine their 

research object. To situate the work of researchers I studied in the broader scientific 

community, I read published articles in scientific journals and attended scientific research 

conferences.  



199 
 

 
 

I began by explaining why research on bipolar disorder constitutes a good case 

study for understanding how scientists approach unstable research objects. In Chapter 1, I 

showed that bipolar disorder in a neuroimaging laboratory is produced as researchers 

employ particular tools, like eligibility criteria, MRI technologies and statistical analyses, 

to study the brain. In Chapter 2, I analyzed how bipolar disorder is investigated in genetic 

research, showing that even though geneticists attempt to stabilize bipolar disorder in the 

genes, they are not fully able to do so. I showed even though scientists were looking for 

traces of bipolar disorder in the body, they did not consider bipolar disorder to be located 

solely in biology. In Chapter 3, I examined the different ways in which molecular biology 

researchers understood bipolar disorder to be distributed, especially within the body, but 

also emergent in response to the outside world. As I observed how scientists study 

bipolar disorder by examining cell lines and animals, it became clear that there are many 

more research objects being configured in these laboratories. In Chapter 4, I explained 

how research in an animal laboratory simultaneously produces multiple research objects.  

After looking at the different ways in which bipolar disorder is produced as a 

research object, I conclude that there is no unitary bipolar disorder that is being studied in 

biomedical research. This is interesting because scientists often describe their work in 

terms of solving puzzle pieces that will eventually fit together to explain the big picture 

of bipolar disorder. But as I studied how researchers in different laboratories investigated 

ostensibly the same mental illness, I found that the research object in each laboratory site 

was different. Scientists focused on brains, genes, molecules, and non-human animals; 

they used varying methodologies and technologies to conduct their experiments; they 

made site-specific decisions about how to handle uncertainties in the course of research 
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practice. Each site constituted its own epistemic culture where a particular kind of bipolar 

disorder was crafted.  

The scientists I talked to were hopeful that numerous simultaneous research 

studies focused on bipolar disorder would eventually build up sufficient knowledge about 

this condition. But this would require the findings to be compatible with one another. 

Because bipolar disorder constitutes a different research object in different sites, there is 

no reason to expect that research findings from a neuroimaging laboratory and a genetics 

laboratory or another kind of laboratory would be compatible. On the contrary, findings 

from different sites would necessarily differ from one another because researchers would 

be working with and writing about different objects.  

This conclusion—that multiple approaches to studying the biology of mental 

illness will not lead to a big picture understanding of this condition—raises questions 

about how biomedical research will shape clinical practice. The issue of translation from 

research to clinical sites is a central concern in the scientific research community. Two 

decades ago, geneticists were hopeful that they will find the genes that cause bipolar 

disorder and develop a genetic screening test to identify those who are at high risk for 

developing the condition. But today’s vision of how biomedical research will affect 

clinical practice is different. Scientists recognize that there are probably many ways in 

which bipolar disorder emerges, and that various treatments that will work for some 

people, but not for everyone. There will be no single genetic test, or brain scan, or blood 

test that will give conclusive information about whether someone has or will have bipolar 

disorder.  
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 Today’s scientific findings suggest that there are multiple types of bipolar 

disorder. There is no unitary condition, and thus a single ‘big picture’ explanation will 

not be possible. This is also why scientists who study bipolar disorder expend so much 

effort to stabilize this condition. One of the aims of this dissertation was to examine how 

researchers stabilize bipolar disorder as a research object. I described laboratory practices 

as techniques of stabilization as scientists zoom in on a particular part of the body, or 

analyze data using statistical tools, or use animals instead of humans. Through these 

techniques of stabilization, bipolar disorder becomes produced as a particular kind of 

research object in a scientific laboratory. But it is never fully stabilized. Looking at 

practices of stabilization is important because science studies scholars have shown that 

objects are produced through local practices, but there has not been much written about 

how scientists deal with unstable research objects.  

 In studying how bipolar disorder is produced as a research object in various sites, 

I draw on the work of Annemarie Mol (2002) who studied how atherosclerosis is enacted 

differently in clinical, research, and other hospital settings. I expand Mol’s analysis to 

consider how a particularly unstable object—like bipolar disorder—constitutes a 

uniquely challenging research object that must continuously be stabilized in scientific 

work. This dissertation contributes to literature in laboratory studies by examining how 

ostensibly the same research object is configured in different ways. By focusing on 

biomedical research, my dissertation offers a timely analysis of the kinds of knowledge 

that is being produced in biomedical research settings. Today, biomedical research is 

attracting a growing share of federal funds, even though it has had minimal impact on the 

diagnosis and treatment of mental illnesses. Of course, there are plenty of researchers 
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who are investigating the non-biological aspects of illness, but this work is not so 

generously funded. 

 In addition to bipolar disorder, findings from my dissertation could apply to other 

complex medical and psychiatric conditions for which there is more than one cause. 

Bipolar disorder is a condition that does not have a clear locus and that may very likely 

be comprised of several quite different illnesses. Scientists believe it results from an 

interplay of biological, social and environmental factors. The challenge for scientific 

research, then, is how to stabilize this condition, and this dissertation has examined the 

practices and technologies that scientists use to make it into a tractable research object. 

The same kinds of approaches are likely used by scientists who are studying other mental 

illnesses, as well as those who are studying cancer, diabetes, heart disease, and obesity. 

These conditions are being studied using a variety of scientific methods, but, like with 

bipolar disorder, they would have to be defined and understood differently in each 

research site. Investigating how scientists grapple with these unstable research objects is 

useful because it underscores that laboratory research does not simply reveal truths about 

things; rather, it actively produces the objects of research.  

 Another contribution of my research relates to my descriptions of how scientists 

themselves articulate the interactive processes through which symptoms of bipolar 

disorder, or other illnesses, emerge. In my dissertation, I cited from scientific articles and 

provided examples of when researchers described the ongoing relationships between 

genes and environment, or the brain and the body. I reflected on the content of scientific 

theories about the emergence of bipolar disorder. The aim of my careful consideration of 

scientific theories was to demonstrate that scientists themselves did not think of bipolar 
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disorder as a stable object that can be localized somewhere in the body. But in addition, 

what these examples showed is something that social scientists (e.g. Barad 2007) and 

biomedical researchers have in common: both groups theorize about interactivity and 

how things emerge from dynamic interactions. In examining how scientists theorize 

interactive processes, I join other scholars (e.g. Wilson 2015) in treating scientific content 

as potential valuable contributions to social theory. As a communication scholar, I was 

particularly interested in scientists’ descriptions of biological interactions as distributed 

processes. Further research is needed here to see how cross-disciplinary collaborations 

between social scientists and biomedical research scientists could enrich academic 

theories of biology, health and illness, and human minds and bodies. 

 

THE FUTURE OF SCIENTIFIC RESEARCH ON BIPOLAR DISORDER  

This dissertation offers timely insights into the practices of scientific researchers 

who study the biological basis of mental illness. They are timely because the amount of 

U.S. government funding going toward biomedical research on mental illness continues 

to grow. One of my findings has been that many scientists do not believe that there is a 

single bipolar disorder. As I discussed in this dissertation, there are a variety of scientific 

investigations that are aimed at identifying the subtypes of bipolar disorder that are 

presumed to exist. In general, scientists who study the biological basis of mental illness 

are not convinced that diagnoses like bipolar disorder, depression, or schizophrenia are 

useful for guiding laboratory research. Reservations about the usefulness of diagnostic 

labels have resulted in some large changes regarding the way that this research will be 

funded. In 2013, the National Institute of Mental Health (NIMH) proposed Research 
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Domain Criteria (RDoC) as a different framework for funding research on mental illness. 

Rather than using diagnostic categories like bipolar disorder, research funds would be 

allocated toward studying domains of functioning.  

The NIMH introduced the RDoC framework to promote research that could help 

to create a new diagnostic system that is based on biology, rather than on symptom 

clusters. Members of the NIMH RDoC workgroup claimed that current psychiatric 

diagnoses are inadequately conceptualized in that they do not necessarily refer to “actual 

illnesses” (Kozak and Cuthbert 2016). As a result, the authors write that studies of the 

biology of mental illness have been “misdirected at spurious diagnostic entities, such that 

opportunities for success have been inherently limited” (Kozak and Cuthbert 2016). For 

them, the main reason why scientific research has failed to improve the clinical treatment 

of mental illness is that the disorders outlined in the DSM are not necessarily ‘real 

entities’ that share the same pathophysiology.  

Under the RDoC framework, scientists focus their investigations on domains of 

functioning that include cognitive systems, negative and positive valence systems, social 

processes, and arousal and regulatory systems. Researchers need to clarify which units of 

analysis they will use to investigate the chosen domain: genes, molecules, cells, neural 

circuits, physiology, behaviors, and self-reports. Together, the collection of domains and 

units of analyses have been mapped in what is called the RDoC matrix, as seen in Figure 

5.  
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Figure 5. Research Domain Criteria (RDoC) Matrix. 

The RDoC Matrix reprises the idea that scientific research is like a jigsaw puzzle. 

The vision is that by filling in the empty boxes with findings from separate 

investigations, scientists will build up knowledge about the separate domains of 

functioning. The hope is that the collective set of knowledge will be used to formulate 
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novel ways of diagnosing psychiatric illness. But the RDoC framework was not 

welcomed with enthusiasm by the scientific community.  

The scientists I studied were not yet using the RDoC framework, but they would 

have to start using it in applications for future grants from the NIMH. However, from the 

conferences I attended, I found that many scientists in the field were confused by this 

framework. Scientists did not necessarily see how to reorganize their current research 

efforts to map onto this framework. They saw that it may be useful for researchers who 

want to study ‘domains’ rather than specific disorders, but they did not like how it was 

being forced upon the entire scientific community. A common criticism of the framework 

was that it further divided the research and the clinical worlds.  

I bring up the RDoC framework and the shifting landscape of scientific research 

on mental illness in order to consider how it might change the conclusions I have drawn 

about scientific investigations. I have argued that bipolar disorder is not a unitary 

research object, and this kind of refocusing away from ‘bipolar disorder’ and toward 

domains of functioning could be seen as a way of mitigating the unsolvable problem of 

bipolar disorder as a research object. Bipolar disorder is not a static thing, but could 

better be seen in terms of dynamic processes or interactions. Since RDoC allows 

scientists to focus on domains of functioning on a spectrum rather than researching cases 

and controls, it eliminates the need to try stabilizing bipolar disorder as a research object. 

It replaces the DSM categories with research objects that will need to be stabilized. 

Future research is needed to examine how scientists will approach and stabilize the 

constructs of the RDoC matrix in their research practice. 
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One of my main claim in the dissertation was that scientific findings will not build 

up to a big picture of bipolar disorder. The RDoC matrix is a reaction to the realization 

that scientists have been unable to explain the biological bases of mental illnesses. But in 

presenting a matrix as a way for solving the problem, the RDoC framework continues to 

promote the idea that individual investigations will eventually build up to a single whole. 

However, I would think that research on the stipulated constructs (like “loss” or 

“arousal”) will face similar issues: these constructs will be defined differently in different 

laboratory sites and the findings may not necessarily be compatible with one another. The 

idea of filling out a matrix by focusing on a particular mechanism or unit of analysis is 

attractive, but the result may not be all that different from existing research on diagnostic 

categories.  

 Ultimately, research on bipolar disorder will shape clinical diagnostic and 

treatment practices. The question is: what kind of research will be most helpful for people 

with a psychiatric diagnosis? By directing funding toward basic science research, the 

NIMH is hoping that biomedical investigations will eventually build toward improved 

clinical care. But psychiatrist Allen Frances (2015) has called the NIMH’s research 

agenda a “triumph of hope over experience.” He explains that fascinating discoveries 

from biomedical research have not actually helped people who are suffering from mental 

illness. By increasing funding for basic science research, the NIMH directs resources 

toward investigations that might contribute to improved care in the future. But as this 

dissertation has shown, there is not necessarily a single explanation for bipolar disorder, 

and there may never be one given that scientists define and understand this condition in 

varying ways. 



208 
 

 
 

 This dissertation did not examine specifically how findings in research settings 

transform clinical care. Future work could focus on professionals who work in clinical 

settings to investigate how their understanding of bipolar disorder has been transformed 

through the findings coming out of biomedical research. However, given what I know 

from scientific articles and conversations with scientists, the applications of findings from 

neuroimaging, genetics, and animal research studies have been minimal. While NIMH 

funding for research in these areas has grown, funds allocated to identifying 

improvements in service delivery and clinical care have stagnated or declined (National 

Institute of Mental Health, 2016). What this means is that people who currently have a 

psychiatric diagnosis are less likely to benefit from improved clinical care.  

 Future decisions to increase funding for basic science research on mental illness 

need to weigh the possibilities and limitations of this research in improving the lives of 

people who have been diagnosed with mental illness. This dissertation has examined 

biomedical research on bipolar disorder with the aim of understanding how scientific 

knowledge about this unstable condition is produced in different laboratory settings.  

Scientists studying mental illness readily acknowledge the interplay of biology 

and environment. But as funding continues to flow into neuroscience and genetics, it is 

worthwhile looking at the findings coming out of this research, which is part of what this 

dissertation has done by citing findings from scientific literature. In the literature and in 

the laboratories, I found that scientists see bipolar disorder as emerging from an interplay 

of biological and environmental factors. Interestingly, scientific arguments about the 

interplay of genes and environment can be used to make a case for more social services 

and non-biological treatments. If we are to take seriously the invocations of 
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environmental factors, then we need to demand that more research is done to explore the 

social and environmental circumstances in their relationship to mental illness. Further, it 

would be prudent to support not only biological interventions like drugs or genetic 

screening, but also to ensure widespread access to psychotherapy, community treatment, 

as well as housing, and vocational and other social services that are desperately needed 

by people suffering from severe mental illnesses. 
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