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Abstract
In this interview, anthropologists Maddalena Canna and Rebecca Seligman
explain their recent research agenda investigating how culture shapes the
relationship between the body and mind. After having studied trance, they shift
their focus to Functional Neurological Disorder (FND), an illness in which sensory
or motor symptoms do not match any identified physiological causes. Their
approach relies on a mix of anthropological and psychophysiological methods to
unravel the mechanisms by which cultural expectations influence the perception
and meaning of bodily sensations, a phenomenon that they call “interoceptive
affordance”. The cultural contextualization of psychophysiological processes puts
into question our conceptions of the body and mind divide, and what we consider
as normal or pathological. By emphasizing how social factors such as gender, race
and medical categorization impact the symptomatology of FND, they highlight
how anthropological research can lead to a more encompassing and humanized
vision of treatment and care that replaces the category of patient with a
participatory actor of the scientific investigation of conscious states and their
modification.
keywords: Functional Neurological Disorder, trance, psychophysiology, interoception,
interoceptive affordance, social science, medical ethics

Dr. Maddalena Canna is a Postdoctoral researcher at Northwestern University
and Dr. Rebecca Seligman is an Associate professor of anthropology at
Northwestern University. You are both part of the ALIUS research group
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devoted to fostering interdisciplinary research about the diversity of
consciousness. What types of conscious phenomena have you been primarily
interested in? Could you illustrate how transcultural research has helped you
better understand some aspects of consciousness?

We both conducted our PhD research on spirit possession; Maddalena Canna
on demonic possession in Nicaragua, and Rebecca Seligman on religious
possession in Brazilian Candomblé. Spirit possession has been frequently
exoticized, as something exclusively bounded to localized systems of beliefs.
Also, it has been medicalized and conflated with a wide array of psychiatric
constructs, from hysteria to conversion disorder. We both reacted to these
two lines of misconception—exoticization and pathologization—by
deconstructing their underlying implicit assumptions. Both exoticization
and pathologization of trance and possession rest on interrelated
assumptions about the nature of consciousness and the relationship between
mind and body.
Possession—in whatever form—is a compelling example of how
consciousness cannot be reduced to the mind-body binarism dominating
Western lay models of health. Studying the complex physiological, emotional
and cognitive underpinnings of possession across cultures requires a model
of the interplay between mind and body not relying on an implicit
assumption of their ontological separation. As anthropologists, we
acknowledge that diverse societies elaborate diverse conceptions of
consciousness. This diversity operates not only at the conceptual level, but
also in shaping experiences. The subtle line between normal and abnormal,
progressive and regressive, healthy and pathological is highly variable not
only across societies, but also across different moments and spaces within the
same society or individual.
The way in which a state of consciousness is appraised (e.g., healthy vs.
pathological) and reappraised shapes the core of its phenomenological
experience. For example, a trance episode can be lived as pathological before
religious initiation but healthy after it. The appraisal shapes the experience
of trance, including its physiological components (e.g., hormonal and
neuronal correlates) (Seligman 2018). This is why, as anthropologists, we put
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in brackets the term “altered” when talking about states of consciousness.
Transcultural research helps us better understand that the relationship
between what is deemed normal and what is deemed altered is a matter of
continuous negotiation, re-invention and transformation. Questioning the
subtle line between normal and abnormal, relativizing the systems of
normativity shared by any society, allows for a culturally attuned
understanding of the diversity of consciousness. One of the foundations of
anthropological practice is familiarizing the unknown and deconstructing
the familiar. This paves the way for experimentation with the full range of
potentialities of our own consciousness.
In your collaboration, you propose to explore how body-mind relationships
are shaped by cultural factors. You do so by studying the case of Functional
Neurological Disorder (FND), also known as Conversion Disorder (CD), which
consists in the presence of sensory or motor symptoms that do not match any
identified physiological causes (Canna & Seligman, 2020). For example, you
introduce the case of Alice. Alice is a biomedical doctor who became anxious
after being diagnosed with breast cancer. After her tumor was removed and
no trace of propagation of cancer was found, she developed a series of
symptoms such as an intense chest pain, arm paralysis and non-epileptic
seizure despite her physiological state being diagnosed as normal. To account
for these phenomena, you propose a framework in which bodily sensations
depend on the embodiment of cultural models, explaining how expectations,
for example Alice’s medical knowledge about the spreading of cancer, are
converted into the experience of somatic symptoms.
You both have been studying non-pharmacological trance in your research
(Canna, 2016; Seligman, 2010). Trance is a conscious state during which
physiological alterations are typically induced without apparent physiological
cause and occurs within a cultural context, for example a ritual practice
(Seligman, 2014). Trance is commonly practiced for healing purposes by
shamans (Winkelman, 1989). By working on the way people frame the
meaning and live their somatic experiences, body-mind relationships can be
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altered and allow therapeutic processes to happen. If FND and trance share
some commonalities, do you think trance can be relevant in a way to help
FND patients? Which continuities and discontinuities do you draw between
these two phenomena?

The parallel between FND and trance is fascinating. It is fascinating because
there are some common processes involved both in trance and in FND. In
particular, we think these phenomena may both involve processes associated
with what is known as dissociation. FND have been removed from the
spectrum of dissociative disorders in the last DSM-5, where they are now
listed under the broader category of Somatic Symptom Disorders (APA 2013).
Nevertheless, if we adopt a larger, non-biomedically bounded notion of what
dissociation is, we can recognize important overlaps.
Dissociation, as described cross-culturally by Seligman and Kirmayer, is the
dis-integration of processes or components of the persona that are usually
integrated (Seligman and Kirmayer, 2008). In this sense, FND symptoms and
trance entail both dissociative components, as they rely on the temporary disintegration of processes that are integrated in a state that is deemed normal.
In both cases, the experience seems to be related to a shift in the allocation
of attention or regulation of information that is available to the selfconscious mind. For example, during a non-epileptic seizure (a form of FND)
a person can lose control of their limb movements, and still remain in a state
of conscious awareness. Something similar happens during trance, when
bodily movements are perceived to happen beyond personal control, even
though the individual conscious awareness is still intact (Seligman 2014;
Halloy 2015; Canna 2017).
To return to the idea of what is normative and what is pathological,
dissociation has typically been interpreted as pathological within the context
of Euro-American psychiatry, and people living with FND may reject the
connection as a result. But what our research shows is that the dis-integration
of aspects of awareness takes place in non-distressing and non-pathological
ways all the time, both outside and within Euro-American contexts. For this
reason, we don’t see any limitation on a potential therapeutic use of trance.
Intervening on the dis-integration and re-integration of functions, trance
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and dissociative states can be used for an optimization of the overall health
of the persona through the regulation of awareness—for example of pain or
other sensations. Such regulation can lead to shifts in response and
modulation or even reshaping of neuro-physiological pathways underpinning
FND.

“

Intervening on the dis-integration and reintegration of functions, trance and dissociative
states can be used to for an optimization of the
overall health of the persona through the
regulation of awareness—for example of pain or
other sensations.

”

You argued that, in the case of Alice, her symptoms could arise from an
enhanced sensitivity to her bodily signals along with a poor perceptual
accuracy, explaining how benign bodily sensations can be amplified and
misperceived as signs of the cancer spread (Canna & Seligman, 2020). To
account for this phenomenon, you coined the notion of “interoceptive
affordance” describing how “cultural models and exposures create encultured
bodies, influencing not only the meanings of bodily symptoms but the very
way in which bodily sensations are themselves perceived” (Canna & Seligman,
p. 3). You propose to operationalize the study of interoceptive affordance by:
i) characterizing the meaning associated with somatic sensations as
expressed through metaphors referring to the bodily experiences
ii) measuring the modifications of interoceptive abilities, e.g., the
sensitivity and accuracy of heart-beat detection
iii) investigating the role of social factors such as gender in shaping the
subjective and objective features of mind-body relationships
I would like to make the case for this approach by examining the case of
anxiety. It has been established that anxiety is associated with altered
interoceptive abilities (Paulus & Stein, 2010). On one hand, it is characterized
by an enhanced interoceptive sensitivity, measured at the subjective level by
a better heart-beat detection and at the neural level by a stronger heart-
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evoked potential, the cerebral response to heart-beats (Domschke et al.,
2010). Moreover, anxiety is more prevalent in women than men, in
accordance with the clinical picture that 80% of FND patients are women,
suggesting the role of social factors (Pigott, 1999; Canna & Seligman, 2020).
Do you think that the concept of “interoceptive affordance” is helpful in
understanding some aspects of anxiety? Is there a systematic link between
anxiety and FND and what would be then the nature of this link?
You further refer to Ian Hacking’s (1995) concept of “biolooping” to capture
the way that social meanings not only affect peoples’ behaviors and how they
conceptualize themselves, but also how such meanings affect their own bodily
states (Hacking, 1995; Seligman, 2018; Canna & Seligman, 2020). For
example, anxiety is not just linked to an increased sensitivity to interoceptive
signals, but it also actively alters bodily states since fear from panic attack can
lead to an increased heart-beat and ultimately trigger panic attack itself. Such
kinds of circular inferential mechanisms have been described in other types of
conscious states such as schizophrenia, whereby delusions are created by
selective sampling, amplification and reinterpretation of evidence at hand
results not just in the misperception of the external world, but also the
creation of an alternate worldview (Leptourgos et al., 2017). The notion of
inference has been extended to interoception (Seth, 2013). Would you
endorse the view that FND could rely on a similar type of circular
interoceptive inference?
Importantly, schizophrenia is a condition which is differently appraised across
cultures (Lin & Kleinman, 1988). This notably results in considering the
apparition of hallucinations either as being symptomatic or not, and to vary in
frequency and content depending on cultural contexts (Larøi et al., 2014).
How do you expect FND and its symptomatology to vary across cultures?

We do think culture acts at the level of appraisal—and re-appraisal—in
shaping and reinforcing loops of interoceptive inferences. For example, a
sensation can be appraised as a symptom and trigger cascades of pathogenic
reactions because of the negative meaning associated (Hay 2010, Canna and
Seligman 2020). We learn to be afraid of some internal cues, and this red flag
associated with specific sensations triggers emotional and physiological
reactions, leading to it being experienced as disruptive. The parallel with
schizophrenia is interesting. As studied by Luhrmann et al. (2012), some
mental events like hearing voices (or auditory hallucination, from a
ALIUS Bulletin n°5 (2021)
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pathologizing perspective) can be associated with different moral meanings
across cultures. Voice-hearing can be appraised differently, from a
stigmatizing sign of “being crazy” in the US, to a positive help received from
gods or dead ancestors in other contexts (Ghana and India) (Luhrmann et al.
2015). Processes of socially shaped appraisal (also called cultural scaffolding,
or social kindling) are not only a cultural gloss, or a superficial layer of
experience, but they are at the very core of how an event is experienced and
integrated in individual lives. In this sense, we expect that culture impacts on
all key aspects of FND experience, namely the three broad axes that we
identified as (a) interiorized cultural models of illness, (b) social stressors, (c)
and stigma (Canna and Seligman, 2020).
Anxiety plays a key role in FND, even though it is indispensable to avoid the
risk of conflation. People with FND have been burdened by medical dismissal
for a long time, a dismissal that often came with the implicit moralizing
accusation of “paying too much attention” to the symptoms or being overly
anxious. Even the current DSM definition of Somatic Symptom Disorder
reports the ambiguous criterion of “excessive thinking or worrying about a
symptom”. A notion of “excessive worries” paves the way for further medical
dismissal and the reproduction of the trite stereotype that “It is all in their
heads”, implicitly entailing a moral responsibility in the reproduction of the
symptom. We take a strong stance against the tendency to conflate FND
with a by-product of anxiety. If anxiety often plays a role in FND, it is not its
necessary nor sufficient cause, nor can it be modeled as functioning in the
exact same way.
That said, if we go back to the idea that appraisal is a key, socially scaffolded
or kindled aspect of interoceptive inference, then negative appraisals of

“

Processes of socially shaped appraisal (also called
cultural scaffolding, or social kindling) are not only
a cultural gloss, or a superficial layer of experience,
but they are at the very core of how an event is
experienced and integrated in individual lives
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sensations can reinforce interoceptive attention to particular cues as well as
increasing anxiety. We refer to the subsequent loops as “bio-looping” because
the mechanisms are not only cognitive and affective but can also entail
physiological responses that become activated or reinforced through such
loops—for example stress hormones and inflammatory processes. In light of
such processes, it would be especially productive to consider how genderspecific forms of anxiety—for example the hyper-focus on the control of
feminine bodies common in Euro-American societies—may concentrate
patterns of sensitization among specific pockets of the population and
contribute to the huge gender disparity in FND.
You introduce the notion of “self-scape” to describe the set of possibilities
that a given society offers to individuals to realize themselves. This allows us
to explain how personal history as well as cultural factors such as gender or
race shape the models available to FND patients to express and cope with
their disorder. Notably, you describe psychogenic non-epileptic seizures
(PNES), a form of symptom occurring during FND, “as a complex form of
communication, which is not merely a constellation of symptoms distributed
across the mind-body divide, but also a complex language for soliciting
interactional collaboration in coping” (Canna & Seligman, 2020, p4). What do
you think PNES can tell us about the cultural models available to FND patients
to express their symptoms? How do you think gender and race shape not only
predispositions but also the way FND patients might express or relate to their
bodily symptoms?

During the course of our study, we decided to abandon the notion of PNES,
for a more neutral NES, in order to avoid the implicit assumption that these
seizures are mostly psychogenic. We do think that psychological factors are
at play in all FND, but not as the only cause, and not more than in any other
health condition. We strongly endorse a non-binary model of mind and body,
hence reducing a condition to psychogenic-only or physical-only etiology
would be theoretically and pragmatically problematic. Because of this coconstitutive nature of mental and physical aspects of health, the main
intersectional variables of sex/gender and race/ethnicity are always at play.
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Concerning gender, we discussed the issue of the hyper-focalization on the
control of feminine bodies in the previous answer. We expect that this and
other gender constructions, such as gendered models of caregiving, will play
important roles in FND. Men may also interiorize gendered models, such as
the model of the “tough guy” typical of many masculinities where
vulnerability and dependency are morally despised, and this model may
interfere with their coping mechanisms and increase risk of FND (Canna,
preliminary evidence 2021). Also, race and ethnicity work at multiple levels.
In our preliminary study we analyze a case where institutional racism in the
US made a FND patient feel treated like a “crackhead” by the healthcare
providers because of her skin color (Canna and Seligman, 2020). Medical
mistrust generated by structural racism aggravates patterns of dysfunctional
interoception that, in turn, may reinforce FND. When we are talking about
cultural difference, we should at least disentangle between two main axes:
i) cultural diversity as the availability of multiple models to appraise
and reappraise symptoms, a process that can be negative, positive or
neutral. For example, in Brazilian Candomblé individuals who
experience loss of control over their bodies and consciousness learn to
reappraise and shape the experience as opportunities to connect with
gods (Canna and Seligman, 2020).
ii) racial and ethnic variables as different positional identities in a
single society, often entailing power differentials. In the US, where we
are conducting our study, a long history of medical mistrust affects in
particular Latinx and African American populations (Sewell, 2015)
and this is just one among the manifold variables that count in the
modulation of FND.

“

We strongly endorse a non-binary model of mind
and body, hence reducing a condition to
psychogenic-only or physical-only etiology would
be theoretically and pragmatically problematic.
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You argued that “although the three dimensions that we presented—the
embodiment of cultural meaning, the conversion of chronic stress and the
impact of stigma—are particularly evident in PNES, (…) the range of their
applicability can be extended to other Functional Neurological Disorders, and
other Somatic Symptom Disorders as well” (Canna and Seligman, 2020, p.7).
In FND, the conversion of cultural models into symptoms is rendered clearcut from the fact that the physiological state by definition does not match the
symptoms expressed.
Do you think these dimensions play a role in a larger spectrum of diseases in
which psychological factors play a role in the apparition and expression of
somatic symptoms, such as psychosomatic disorders? What features of the
patient and environment might be important to measure to study the
interactions between somatic symptoms and cultural variables?
Coming back to trance, there are cases in which people are possessed and
their experience is attributed to the presence of some external force
controlling their body and mind. Do you know about any reports of changes
in interoceptive abilities in this case? More generally, the contribution of mindbody relationship to consciousness is drawing more and more interest,
inasmuch as the integration of the visceral signals into cognitive activity has
been proposed as a foundation for the subjective component of conscious
experience (Nikolova et al., 2021; Park & Tallon-Baudry, 2014). How do you
think that the study of interoception and its cultural shaping can be a
promising avenue of research for the study of the diversity of conscious
states?

The cultural shaping of interoception is without any doubt a promising
avenue for further research not only on FND, but on all the somatic
dimensions of any other condition. As mentioned previously, we endorse a
strongly non-binary model of health and human experience. What we call
“mind” and “body” in Western societies are not separated entities in many
other cultures. Hence, we don’t see any structural reason—beyond
conventional disciplinary boundaries—to consider the physical and the
mental as two separate realms. One of the main reasons for our interest in
FND is that it is a compelling illustration of the artificiality of the mind/body
divide. In the case of FND, the mind/body divide comes to its most nefarious
consequences: inadequate healthcare and a long history of mistreatment.
Theoretically, this stems from an incapability to conceive of health in holistic
ALIUS Bulletin n°5 (2021)
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terms, by taking into account the multiple entanglements of different
physiological and psychological processes. Through a cross-cultural
perspective, we can question the artificiality of this divide and aim at offering
a more encompassing—and humanized—vision of treatment and care.
A great illustration of this is our work on trance and possession, in which
mind, body and self can be seen to influence one another in powerful ways.
In Rebecca Seligman’s work on spirit possession, she found that certain
interoceptive cues signaled the onset of trance, therefore spirit mediums were
particularly tuned into these sensations and typically shifted consciousness
away from self-awareness and bodiliness, to a different state. In Maddalena
Canna’s work a comparable tuning happens when the possession is deemed
dangerous—or demonic in spiritual terms. Complex sets of interoceptive cues
signal the onset of a state of consciousness where the reconfiguration of
perceptive, cognitive and bodily processes is experienced as disruptive
(Seligman 2014, 2018; Canna 2017, 2021). Something similar is likely to be
happening in FND, but within an entirely different context of meaning—one
in which the connection between mind, body, and self is not embraced. Thus,
different contexts of meaning can radically shift interoception and the
experience of somatic symptoms.
These ideas are supported by some interesting recent neuroscience research
on the “Material Me” (Seth 2013), which suggests that interoceptive
functions—or interoceptive affordances, as we call them—can be at the origin
of the most primary sense of self. By closely monitoring this process—in
collaboration with the patients as active participants in our investigation—
we hope to pave the way not only for a better understanding of FND, but
most broadly for a more encompassing model of human health.

“

Through a cross-cultural perspective, we can
question the artificiality of this divide and aim at
offering a more encompassing—and humanized—
vision of treatment and care
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The stigma surrounding mental diseases and its internalization by patients
plays a primary role in the severity of symptoms, adherence to treatment and
the outcome of the disease (Livingston & Boyd, 2010). In line with this
consideration, you argue that “effective treatments of FND must act as “moral
laboratories” where individuals’ selves are reshaped through innovative social
experiments that serve to modify moral appraisals of their symptoms. In the
current context of the quality-of-care crisis, effective therapies must be based
on the co-construction of a common ground of meaning between patient and
therapist.” (Canna & Seligman, 2020, p.5).
More generally, I would like to frame this type of approach as part of a bigger
movement of “action research”, where scientific research is thought as
integrated within and accompanying social action. How do you think
anthropological research can be incorporated into medical contexts to
integrate medical treatments skillfully and appropriately with morality,
bioethics, and personal preferences?

Anthropological research is action, at many levels. First of all, ethnography,
which is the staple of anthropological methodology, is a method based on
establishing a qualitative, in-depth exchange with our participants.
Maddalena Canna likes to say that, as anthropologists, we don’t study people,
we study with people. When we conduct our usual 2-3-hour long sessions of
dialogue with the participants (also called the one-on-one in-depth
interviews) many things happen. Some participants may experience their
symptoms, e.g., functional paralysis and blindness, during the interview,
monitor them with the researcher in real time, and sometimes identify
meaningful connections to what is being discussed in the interview.
This is just an example of how qualitative methodology is generative by itself.
This verbal and somatic dialogue not only fosters self-reflexivity in the
participants, but also offers the empathy and participatory care that many
patients can’t find in the current healthcare system. In this sense, we aim at
offering a first, immediate response to the current quality-of-care-crisis
described by many patients, who feel that the healthcare system is more and
more compartmentalized and dehumanized (Marcum 2008, Oldani 2014, Eck
2020). Providing the participant with a context for expressing their distress
in their own words and being recognized for the specificity of their
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experience can impact on further coping, if not healing. During her
ethnography of seizures related to demonic possession in Nicaragua,
Maddalena Canna used drawing as a means to establish a non-verbal dialogue
with sufferers. Many of them experienced the processes of drawing their
demons as a healthy expulsion of pathogenic meanings, a form of assisted selfhealing practice (Canna 2017). Even if we won’t go as far as considering
ethnographic dialogue as a healing process in and of itself, we do consider
that the process of recognition intrinsic in qualitative research is likely to
have a positive impact on the overall wellbeing of the participants.
Also, our methodology includes a practice of self-journaling, providing each
participant with a digital platform to monitor symptoms and comment on
them in real-time through a phone application (mEMA, mobile Ecological
Momentary Assessment). This provides an additional occasion for a
participatory analysis of what daily living with FND entails. Our participants
are extremely well-informed and aware of the scientific literature, as well as
aware of the social representations and misrepresentations circulating on
FND. FND are still a mostly unknown and frequently misrecognized
condition. Participants/patients are eager to work on furthering awareness
and global education about FND, by contributing not as objects, but as active
participants of our study. In the long term, trends are emerging in the
treatment of FND towards a multi-disciplinary approach, bringing together
not only psychologists and neurologists, but also social scientists and
workers, towards increasingly integrated care (Bael and al., in press).
Our project is a pioneer in this direction, as it is the first federal project on
FND lead by social scientists in the US. In addition, we strongly believe that
anthropological knowledge can be translational, allowing it to be applied in
different kinds of practice. While translation can be challenging, one of
things that we excel at in anthropology is understanding the different stakes
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and stakeholders, social and political dynamics in different contexts. This
kind of insight can help us translate the findings of this work on FND in
terms that will be meaningful to clinicians. In so doing, we hope to pave the
way for a more multi-faceted, multi-disciplinary approach to treatment and
care for people living with FND.
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