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CHAPTER 3

Psychology Regulates Activity
in the Social World

Abstract Moving on from biology to psychology, we propose that the
core function of the psychological is agency. This conception of the
psychological in the new reworked biopsychosocial theory is consistent
with current psychology and neuroscience, for example the so-called 4
Es model of cognition as embodied, embedded, enactive and extended.
Agency has conditions in the social and political domains—signified by
concepts of autonomy and recognition—the failure of which can jeop-
ardise the perception and exercise of agency and hence psychologi-
cal health. The third component of the biopsychosocial—the social—is
defined within this framework as essentially to do with control and dis-
tribution of the resources necessary for biological and psychological
life. The main theme of biopsychosocial interactions threads through
the chapter, including theorising the notorious (for reductionism) ‘top-
down’ causal pathways. This chapter aims to provide a framework to
understand how factors involved in health and disease, particularly in the
contexts of public health, and managing with long-term conditions, are
increasingly seen to extend beyond the internal biological environment
into the psychological, social, economic and political conditions of living.

Keywords Agency - Biopsychosocial systems - Embodied cognition -
Post-dualism - Social determinants of health - Top-down causation
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3.1  THE PsycHOLOGICAL AS EMBODIED AGENCY

Mind Is Embodied

The decisive break from dualism in psychological science came with the
development of the information-processing paradigm from around the
1960s onwards, in parallel with its development in biology. The para-
digm ties together the biological and the psychological. Biology as physi-
ology and anatomy deals with the body inside the skin, while psychology
as behavioural science models functioning of the whole organism in its
external environment, regulated and controlled by the central nervous
system. The complexity of living beings increases massively in phylogen-
esis and ontogenesis and for human beings in maturity, behavioural sci-
ence becomes psychology, and the information-processing paradigm
is alternatively called the ‘cognitive paradigm’. The paradigm shift was
gradual: the early cognitive models were not primarily biological, relying
on concepts like computation (operations on symbols), and representa-
tions, as if of some independent reality already there fixed. Subsequently,
the models have become more biological, using models of embodied
cognition involved with action [1-3].

Recent developments include 4E cognition [4], which characterises
cognition in these four interconnected terms:

1. ‘Embodied’ (in the body)

2. ‘Embedded’ (in the environment; in causal loops with it)

3. ‘Enactive’ (Acting in and manipulating the environment, directly,
not via a representation or model; the environment offers affor-
dances, or opportunities, for action and manipulation)

4. ‘Extended’ (Extended to the body and environment, including
devices used for cognitive functioning).

Embodied cognition involves the whole body, is action-based, dynam-
ical, involving feedback loops, comprising sensory inputs, cognition
as prediction, affect, decision, motor planning, modification by experi-
ence, and so on, all fundamentally in the service of action in the environ-
ment. The new approach is biopsychological but the psychological soon
merges—along with the biological—into the social, because the environ-
ment is for us substantially social. The fundamental connection between
cognitive and social processes, involving such as attention, memory and
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thought, was identified in the 1920s by the psychologist Lev Vygotsky
[5]. Social, interpersonal processes pervade the aspects of cognition iden-
tified by the new 4E model (e.g. [6]).

This new view of the psychological can be called ‘embodied agency’
for short. The term captures two ideas that are fundamental themes in
the biopsychosocial model being developed here: first, that the ‘I’ that
knows, the psychological, is also (in) an object among others, a biolog-
ical body; and, second, that the biopsychosocial individual, the person,
is an active, causal power. The broad paradigm of embodied agency in
the current science constitutes a new view of human nature, replacing
the dualism that, while formulated in the seventeenth century, remained
with great influence as psychological science emerged in the nineteenth
century into the twentieth century. The new approach appeared, as is
sometimes the case, earlier in philosophy than in the science. Critical
concepts relating cognition to embodiment and action appeared in
nineteenth-century post-Kantian philosophy, especially in the so-called
phenomenological tradition, with clear, explicit expression by the
mid-twentieth century in Maurice Merleau-Ponty’s work [7].

The concept of embodied agency is fundamental in the biopsycho-
social theory of health and disease. It links physical with psychological
health and implicates pathways between them. We will argue that psy-
chological health depends on the development of a viable enough—
for the person—sense of agency, such that, if this condition is not met,
mental health is jeopardised, and so also, via complex biopsychological
pathways, is physical health. The conditions of embodied agency are
biopsychosocial; they are drawn out through this chapter and their rele-
vance to health through Chapter 4.

In the new theoretical approach based on the concept of embodied
agency, the whole acting body is involved, but the nervous systems have a
specific role in processing information, organisation, regulation and con-
trol. We quote below descriptions of the several nervous systems, in lay
terms for the public, on the website of the Science Museum in London.
The quotations, which are under the main heading ‘Who am 1?7, illus-
trate the current science moving into culture, and several key intercon-
nected points relevant to the line of thought we are pursuing here: first,
that mind and body are thoroughly involved with one another, replac-
ing mind-body dualism; second, that in this context the body is char-
acterised not in mechanical terms, but in terms of functional processes
involving information transfer and control; third, that these processes
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are not limited to the brain, but pervade the several nervous systems
and their functional relationships that extend throughout the body and
into processes that we do not think of as mental at all (such as diges-
tion and temperature control). In short, mental functioning is entangled

with biological functioning. The quotations from the Science Museum as
follows [8]:

What does the central nervous system do? Your spinal cord receives infor-
mation from the skin, joints and muscles of your body. It also carries the
nerves that control all your movements. Your brain is the most compli-
cated part of your nervous system. It receives information directly from
your ears, eyes, nose and mouth, as well as from the rest of your body via
the spinal cord. It uses this information to help you react, remember, think
and plan, and then sends out the appropriate instructions to your body.

What does the peripheral nervous system do? Some of your peripheral
nervous system (PNS) is under your voluntary control - the nerves that
carry instructions from your brain to your limbs, for example. As well as
controlling your muscles and joints, it sends all the information from your
senses back to your brain. Other parts of your PNS are controlled by the
brain automatically. This is the autonomic nervous system. It manages
some things your body does ‘without thinking’ like digestion and temper-
ature control.

What does the autonomic nervous system do? There are three parts to
your autonomic nervous system: 1. The sympathetic system is responsible
for your body’s ‘fight or flight” reaction. 2. The parasympathetic system
looks after the workings of your body during rest and recuperation. It also
controls your heart rate and body temperature under normal conditions. 3.
The enteric system controls the workings of your gut.

The radical shift in thought in this early twenty-first century account
of ‘Who am I?” compared with Descartes’ seventeenth-century answer
to the same question in the Second Meditation can be readily seen [9]
(pp- 75 and 112):

But what then am I? A thing that thinks. What is a thing which thinks? It
is a thing which doubts, understands, affirms, denies, wills, refuses, which
also imagines and senses....

Because, on the one side T have a clear and distinct idea of myself, inso-
far as I am only a thinking and unextended thing, and as, on the other,
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I possess a distinct idea of body, inasmuch it is only an extended and
unthinking thing, it is certain that this I... is entirely and absolutely dis-
tinct from my body, and can exist without it.

The twenty-first-century version, by contrast, has me and my body
entangled together. And, connected, my body is far from ‘simply an
extended thing’; it is something more able to be a thing that thinks.

One implication of the radical shift from Cartesian dualism to the cur-
rent science is that neural structures and activities become a new source
of information for models of mental functioning. Neuroscience is a new
third epistemology of mind, adding to the two we already have: recog-
nition of mentality in (the regulation of) behaviour, and introspective
reports or declarations. Neuropsychological findings can help shape,
for example, the theory of colour vision [10], and models of memory
[11] (p. 71). This new epistemology has major application in the the-
ory of the extent to which psychological processes can affect biological
processes, interpreting this question as the extent to which central nerv-
ous system pathways, especially those associated with modification by
voluntary control or practice, affect biological processes. This in turn
has application to health-related processes. For example, pain has been
shown to be sensitive to central as well as peripheral pathways (to be
considered in Chapter 4, Sect. 4.2), while biologically original and fun-
damental processes such as cell respiration and replication, and their
dysfunctions, are probably not, nor the formation and travel of venous
thromboembolisms.

The new model of embodied cognition include cognitive psychology
and its well-known maxim, used to mark the contrast with behaviourism
and unreconstructed conditioning theory, that we respond to the envi-
ronment as perceived by us, not to stimuli given absolutely. This is a point
about human psychology, but there is a broader point that belongs to the
information processing paradigm generally, namely, that biological sys-
temic functioning uses information detectors sensitive to specific kinds of
signals within a certain range that is relevant to functioning. Biological
systems are attuned to particular salient environmental signals, either
genetically, or, as a result of learning, as modelled in behavioural learn-
ing theory. This is a core working assumption of the new epistemology
in the current life and human sciences and accordingly it has multiple
linkages. In biology, genetic functioning and environmental interac-
tion are entangled in evolution by natural selection, and ontogenetically
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in gene environment interactions, to be considered later (Sect. 3.4).
Moving to mature human psychology, the topic of the current chapter,
the person’s perception of reality—whether of themselves, their body
and mind, or the world around them including friends and the wider cul-
ture—and their responses to it, depend on their interests, needs and val-
ues. This epistemology puts the person and their psychology at the centre
of the biopsychosocial complex, as the knowing agent, though mud-
dled up with biology and culture. The person is therefore also the cen-
tre of attention in biopsychosocial healthcare—a point to be made later
in Chapter 4, Sect. 4.2. A specific illustration of the critical role of the
person’s interpretation of reality came up in Chapter 1, Sect. 1.2, as the
epidemiological finding that perception of one’s own social status is a bet-
ter predictor of health outcomes than objectively measured social status.
On the other hand, cognitive psychology and the new epistemology of
which it is part is not ‘idealist’. This is to say: it does not suppose that
reality is only appearance. The new epistemology does not have reality as
something ‘behind’ appearance, however, likely to be unknowable, but
rather as appearance that is independent of our control. Reality makes
itself well-known to us as events beyond our control which seriously
impinge on our perceptions, needs and values; such as, serious losses,
accidents, war, illness and impending death. Another aspect of the same
point links with misperception and epistemological disorder. While we
have latitude on how we represent reality we do not have a free hand,
and if we go too far adrift in tracking it, we are potentially exposed to
harm, and if and when we persist we are cognitively incompetent or in
denial, and as more harm accrues, in a mental health condition. In the
new philosophical framework, the ontology and epistemology of
appearance and reality can be run in terms that overlap with health and
disease.

Agency Is Causal

Nervous systems regulate internal and external behaviour. Central nerv-
ous systems have a super-status, though un-omnipotent, controlling
other regulatory systems and behaviour as a whole, and all this reaches its
peak in the human central nervous system, the largest and most complex,
with highly developed specialised cortical areas and connections with
so-called ‘executive’ functions. This from The University of California
website [12]:
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The term “Executive functions” refers to the higher-level cognitive skills
you use to control and coordinate your other cognitive abilities and behav-
iors. The term is a business metaphor, where the chief executive monitors
all of the different departments so that the company can move forward as
efficiently and effectively as possible. Who we are, how we organize our
lives, how we plan and how we then execute those plans is largely guided
by our executive system.

Executive functions can be divided into organizational and regulatory abil-
ities. Organization includes gathering information and structuring it for
evaluation. Regulation involves evaluating the available information and
modulating your responses to the environment.... The executive system
involves the prefrontal cortex, basal ganglia and thalamus... The fron-
tal lobes are the last areas of the brain to fully develop. This area of the
brain was evolutionarily late to appear and is much larger in human beings
than in our closest non-human primate relatives. The frontal lobes typically
account for about 40% of the human brain.

Self-regulation is one aspect of the causal power of agency among sev-
eral, all entangled. Most plainly, embodied agency interacts with other
physical things; it cannot act at all without supporting ground; the body
as a physical thing, using the skeletal muscular system, can move other
physical things, and is moved by other physical things. All these interac-
tions involve energy transfer according to Newton’s laws. The behaviour
of the skeletal muscular system towards goals in relation to the environ-
ment and the effects of on-going behaviour is self-regulnted, involving
the nervous systems and executive functioning specifically, as above.
Further, our activity in the social environment involves inter-regulation,
this interspersed with physical interactions between us, benign or harm-
ful. These themes of agency, inter-agency and causation run through the
biopsychosocial in health, disease, security and injury, and hence they
appear explicitly or implicitly throughout this book.

A recently proposed and influential philosophical theory of causa-
tion, the so-called ‘interventionist’ theory—see, for example, James
Woodward [13]—emphasises linkage between causation and agency,
consistent with what is suggested here. The interventionist approach
emphasises that our interests in causal connections and explanations are
linked to our practical concerns of being able reliably to bring about
changes. At the same time the interventionist approach is aligned
with experimental methodology, especially its technological implica-
tions: if A causes B, we can manipulate B by manipulating A. Thus it



84 D.BOLTON AND G. GILLETT

has application across the sciences. The practical, technological empha-
sis of the interventionist approach to causation is particularly well suited
to identifying specific, localised causal connections in complex systems,
as opposed to causal connections covered by general laws, and has been
developed more in connection with biology and neuroscience than phys-
ics. Particularly relevant to a core theme in this book, the intervention-
ist approach can accommodate causation by regulatory mechanisms,
including explanations involving non-events, of the sort considered in
Chapter 2, Sect. 2.2.

Embodiment Involves Intevsubjectivity

The Cartesian philosophy and its legacy was fundamentally solipsistic
in the sense of envisaging only a single, unique subjectivity. It was not,
at its foundations, social. The Cartesian ego, divorced from the body,
never could know another subjectivity like itself: all the Cartesian ego
could ever come across were objects of one sort or another; mechanical
things in nature, including the body, or else perceptions in the mind—
but it never could encounter as an object of knowledge another know-
ing subject like itself. For another subject to be an object of knowledge,
subjectivity has to be something in the world that is known—that is,
embodied. The dismantling of the seventeenth-century materialist-dual-
ist thought framework involves not only embodiment of subjectivity, but
intersubjectivity: the social assumes a foundational role. Embodiment
and intersubjectivity make an appearance in philosophy following Kant
in Fichte and Hegel: the knowing ‘subject” becomes the human being,
down to earth, as opposed to being disembodied, transcendental (out-
side of material, space and time)—and as such it is able to recognise
another like itself (see, e.g., [14]). The foundational linkage in post-du-
alism between the biological body, knowing subjectivity and the social,
becoming then moral and political, all with implications for the theory
of health and disease, threads through these middle sections of this essay.

Inter-subjectivity opens up whole new aspects of regulatory control
and communication. It involves interaction, between bodies and minds,
involving both energy-exchanges and information-exchanges. We do not
exchange information with the natural, inanimate environment: the flow
of information is one-way, from it inwards to us; we do not send infor-
mation to it to influence it; it has no information receptors or processing
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mechanisms; no systems functioning towards ends. In the social environ-
ment, however, all this changes, another aspect of the interpenetration of
the psychological and the social.

3.2  BrorsycHOSOCIAL CONDITIONS OF AGENCY

The Concept of Agency Has Broad Scope

Agency as the fundamental post-dualist concept spins off in many direc-
tions, with many alternative or related names; it threads through and
criss-crosses the sciences and humanities: biology and neuroscience, psy-
chology and its many subdivisions, especially social and developmental
psychology, the philosophy of language and moral theory, social science
and politics. The title of this section ‘conditions of agency’ refers in all
these directions. We do not aim to review the science or the philoso-
phy, but, consistent with the method so far, to clarify the conceptual and
scientific foundations of the theory which replaces physicalism, dualism
and reductionism, and which is required to underpin the biopsychosocial
model of health and disease. As indicated, these foundations turn out to
involve much more than biology.

Biopsychological Preconditions and Implications

Agency requires brain maturation and skill acquisition through infancy and
childhood to adolescence, addressed in the increasingly intertwined devel-
opmental psychology and developmental neuroscience literatures (e.g.
[15]). Subjectively, alongside and interacting with practical competence,
with complex neuropsychological underpinnings, we develop the experi-
ence of agency. Here, for example, the beginning of a paper by Synofzik
and colleagues presenting a general model of the experience of agency as
based in an interplay between prediction and postdiction [16] (p. 1):

The experience of agency, i.c., the registration that I am the initiator of my
actions, is a basic and constant underpinning of our interaction with the
world: whenever we grasp, type, or walk, we register the resulting sensory
consequences as caused by ourselves.

Here can be seen from another perspective the tight link between agency
and self-causation. And as always in regulatory and control processes,
there is the possibility of error; one of the applications of the research
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programme on the sense of agency is to some of the signs and symptoms
associated with the diagnosis of schizophrenia.

A new field in neuroscience is the development of the social brain in
adolescence, interwoven with increasing executive functioning. This
abstract from a review article by Sarah-Jayne Blakemore and Suparna
Choudhury [17] (p. 296):

Adolescence is a time of considerable development at the level of behav-
iour, cognition and the brain. This article reviews histological and brain
imaging studies that have demonstrated specific changes in neural archi-
tecture during puberty and adolescence, outlining trajectories of grey and
white matter development. The implications of brain development for
executive functions and social cognition during puberty and adolescence
are discussed. Changes at the level of the brain and cognition may map
onto behaviours commonly associated with adolescence. Finally, possible
applications for education and social policy are briefly considered.

The concept of ‘agency’ also appears as ‘self-determination’ in the theory
of that name proposed by Edward Deci and Richard Ryan, social and
clinical psychologists. Here, for example, [18] (pp. 227):

Self-determination theory (SDT) maintains that an understanding of human
motivation requires a consideration of innate psychological needs for com-
petence, autonomy, and relatedness... Social contexts and individual differ-
ences that support satisfaction of the basic needs facilitate natural growth
processes including intrinsically motivated behavior and integration of extrin-
sic motivations, whereas those that forestall autonomy, competence, or relat-
edness are associated with poorer motivation, performance, and well-being.

The linkage of self-determination to psychological needs and to well-
being is the direction we are pursuing here. What we are proposing for
the biopsychosocial model also has many points in common with Albert
Bandura’s social cognitive theory of agency [19, 20].

Language an Instrument of Agency

Information transfer is essentially involved with regulation; it pervades
biological functioning, and equally pervades behavioural relations within
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species. Language is one of our human within-species signalling sys-
tems; we use it to let each know the current state of dynamical play, for
reporting, and to influence one another, as command. It is an expres-
sion and an instrument of agency. At the same time as being inherently
social, language is also the means of much of our thinking, our psychol-
ogy, another aspect of the interpenetration of the psychological and
the social. Much twentieth-century theory of language has worked its
way around such points. Here, for example, one of the pioneers, Lev
Vygotsky, the developmental psychologist, writing in the early 1930s
[21] (pp. 69-70):

Children master the social forms of behaviour and transfer these forms to
themselves... The validity of this law is nowhere more obvious than in the
use of the sign. A sign is always originally a means used for social purposes,
a means of influencing others, and only later becomes a means of influenc-
ing oneself. ... If we want to clarify genetically the origins of the volun-
tary function of the word and why the word overrides motor responses,
we must inevitably arrive at the real function of commanding in both
ontogenesis and phylogenesis.

The philosopher Ludwig Wittgenstein developed a new philosophy of
language from around the 1930s based on action and communication.
His Philosophical Investigations starts with examples of people cooperat-
ing and communicating when shopping and building [22] (paras. 1, 2
and 8), and comments in paragraphs 18-19:

Do not be troubled by the fact that languages (2) and (8) consist only
of orders... It is easy to imagine a language consisting only of orders and
reports in battle.—Or a language consisting only of questions and expres-
sions for answering yes and no. And innumerable others. And to
imagine a language means to imagine a form of life.

In this context, the key question in Wittgenstein’s philosophy of lan-
guage becomes: what does it mean to follow a rulet—a topic closely
linked to the concept of regulntion that permeates current biological
and behavioural sciences. The conclusion to Wittgenstein’s analysis has
rule-following in language closely linked with agreement in practice [22]
(paras. 240-242). In biological inter-regulatory systems, the concord is
set up by selective pressure over evolutionary timescales.
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Agency as Moral Responsibility

A strand in moral theory examines the logic and purpose of attributing
moral responsibility (see, e.g., [23]). There are debates as to whether this
presupposes free will, genuine self-determination, and in what sense, and
debates as to whether praise and blame are made on merits, a matter of
what is deserved, or as a means to influence the other. The first consid-
eration links with further moral concepts, bringing in notions of justice,
for example, while the second—attributing moral responsibility as means
of influencing each other—highlights processes with direct connection
to our current themes. Instructions or exhortations from one to another
are backed up, if the necessary power asymmetries are in place, by moral
sanctions, praise or blame, and these social-moral mechanisms of control,
more or less benign, are internalised as we acquire prosocial behaviour.

In short, as agency interpenetrates the social it becomes involved with
morality. The moral emotions such as shame and guilt, conversely feel-
ings of self-worth, are fundamental to our psychological life, and when
the negative emotions of self-blame become barely controllable, they
figure prominently in health conditions. Attribution of illness involves
excuse from blame, but also carries risk of suspicion and exclusion, issues
taken up in the next chapter (Sect. 4.2). All these things involve much
more than our biology and in the new biopsychosocial theory they are all
relevant to health and disease.

Agency as Autonomy Is o High Political Value

Psychological agency merges into political autonomy. ‘Autonomy’ in the
Greek refers to self-legislation. The term was applied originally in poli-
tics to self-governing states as opposed to colonies, was later employed
in moral theory by Immanuel Kant in the high Enlightenment, becom-
ing fundamental to liberal political philosophy [24]. Discussion of the
various uses and meanings of autonomy which criss-cross the psycholog-
ical and the political, and their relevance to the concept of mental disor-
der can be found in [25]. The concept of autonomy is also prominent
in bioethics,, affirming the right of the person in medical contexts to
exercise control over what is done to his or her body, linking moral and
legal rights with our biology [26]. The concept is also used in theoris-
ing the social gradient in health, referred to in Sect. 2.1. For example,
Michael Marmot argues that ‘it is not simply position in the hierarchy
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that accounts for worse health among individuals of lower status ... but
what position in the hierarchy means for what one can do in a given soci-
ety: the degree of autonomy and social participation’ [27] (p. 1306).
Brain development of adolescents related to executive and social func-
tioning was referred to above, and reappears here as the development of
psychological and political autonomy. The adolescent becoming adult is
recognised as an independent citizen, capable of work and contracts and
childcare, for example, with assumption of moral and legal responsibility.
These processes run across sectors and scientific disciplines—illustrating
how split-up sciences and policies have to work together to grasp the devel-
opment of the biopsychosocial being—and they all impinge on aspects of
adolescent health problems—on risks, management and recovery.

Agency/Autonomy Depend on Recognition

Agency in interpersonal and political activity depends on the person as
agent being recognised as such. There is a close linkage between embod-
ied, active cognition and intersubjectivity in post-Kantian philosophy,
noted above Sect. 3.1, and intersubjectivity is interwoven with the rec-
ognition problem. Hegel has a famous passage in the Phenomenology of
Spirit on the meeting of two people and processes of mutual recognition
[28] (pp. 86ft.). He develops a complex argument to the effect that rec-
ognition of the other is essential to the development of self and self-con-
sciousness, and it may well be that something of that sort is correct. The
context in Hegel is the philosophical project of absolute knowledge that
for present purposes was transitional and is irrelevant. The application
here is that the philosophical foundations of biopsychology include social
recognition as necessary for the development and exercise of agency.
Recognition involves social power balances. In Hegel, the appearance of
the concept is immediately politicised, with argument to the effect that
recognition is impossible in the ‘lordship—bondage’ or ‘master—slave’
relationship. Subsequently, the concept has been used in political philos-
ophy to theorise the dynamics between more and less powerful groups
(e.g. [29-31]).

In benign, caring social groups, with participating members well
enough disposed towards one another—functional families, kinship
structures, cohesive communities—people recognise one another:
they know how to respect each other’s agency, albeit within socially
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proscribed rules and regulations, how to care for, educate, provide
opportunities and cultivate voice and practice in children. In short,
inclusive communities provide conditions for agency, albeit subject
to its rules. If however such communities are excluded from access to
resources by more powerful forces, community and individual auton-
omy is threatened, raisin