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Understanding and explaining
depression: From Karl Jaspers

to Karl Friston

Christopher G Davey

| have had two main interests through
my career: working as a psychiatrist
to help patients with severe depres-
sion and exploring the neuroscience
of depression with the aim of learning
more about its aetiology and mecha-
nisms of treatment response. My clini-
cal work has helped to frame the
neuroscience questions, but in truth,
the research findings have done little
to inform my understanding of
patients. The gap between these two
components of my work as a clinician-
scientist has made me reflect on why
such a gap exists (and why it seems so
wide), and to consider how it might
be bridged.

The need to learn more about
depression and how to treat it is
pressing. Depression causes more dis-
ability than any other mental disorder
and is one of the main causes of disa-
bility across the community. Despite
this — and perhaps because of it — it
remains a contested diagnosis.
Operationalised as ‘major depressive
disorder’ (MDD), it is contested in
terms of the breadth of its diagnostic
scope, its causes and its treatments.

Many of the arguments can be
characterised as an opposition
between two perspectives. On the
one side, depression is argued to be
an understandable response to the
stresses and strains of contemporary
life. It can be understood as a psycho-
logical reaction to social events, and
not something in need of assessment,
diagnosis and treatment (i.e., it is not
something that needs to be subjected
to the medical model). Depression
can be alleviated by attending to the

social factors that have led to it, and if
treatment is to be suggested, it should
focus on psychological and lifestyle
factors.

From another perspective, depres-
sion is explained as arising from aber-
rant brain processes, with many of its
symptoms — fatigue, insomnia, lack of
appetite, reduced sexual interest —
suggesting that it has a clear physical
basis. When severe, depression can
have serious physical consequences,
including life-threatening dehydration
and starvation. Treatments should
rightly include medications that have
effects on mood, and other biologically
focused treatments might also be
considered.

‘Major depressive
disorder’

Depression has been a feature of
human experience since the begin-
nings of recorded history, and we can
assume before that. Our current con-
ceptualisation of the disorder — MDD
— emerged from the neo-Kraepelinian
movement. The outline of the diagno-
sis was first formulated by a group of
research psychiatrists at Washington
University in St. Louis in the 1970s,
and the diagnosis was given authority
with the publication of the Diagnostic
and Statistical Manual of Mental
Disorders (3rd ed.; DSM-IIl) in 1980.
The criteria for MDD aimed to pro-
vide an atheoretical approach to diag-
nosis — one that contrasted with the
psychoanalytic approach that had held
sway in the mid-20th century. It was
neo-Kraepelinian in that it returned
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to the observational perspective
favoured by Emil Kraepelin, listing the
symptoms associated with the disor-
der without resting them on any aeti-
ological assumptions.

The diagnosis of MDD was criti-
cised from the beginning. The early
focus was on the way the diagnosis
combined different forms of depres-
sion, eliding the old diagnosis of mel-
ancholia. This, Shorter (2007) said,
was ‘a nosological catastrophe from
which . . . the field has not recovered’.
There has also been criticism directed
at the broadness of the diagnosis, and
that it captures too much of normal
variation in mood, pathologising
understandable responses to the tra-
vails of life.

Many people agree that the diag-
nostic criteria for depression and
related disorders are flawed, and pro-
pose different ideas as to how the
diagnoses might be improved. The
question poses itself, however: can
any categorisation of mental illness
properly account for the variety of
presentations of mental distress? One
of the early critics of the Kraepelinian
approach was Karl Jaspers, a German
psychiatrist who trained at Kraepelin’s
University of Heidelberg shortly after
his retirement.
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Karl Jaspers

Jaspers published the first edition of
the book for which he is best known,
General Psychopathology, in 1913 at the
age of 30: following which he left psy-
chiatry to pursue a career as a philoso-
pher. He wrote it when he was a
psychiatry trainee at the University of
Heidelberg, in a psychiatry department
that was still in thrall to Kraepelin.

Jaspers was, however, sceptical of
Kraepelin’s nosological focus, and
thought that psychiatry first needed
to get a better grasp on its conceptual
foundations. He developed a descrip-
tive psychopathology that focused on
the patients’ reported experiences.
He also developed a framework for
how psychiatrists come to know the
nature of a patient’s mental health dif-
ficulties. His approach rested on the
notion that psychiatry works at the
interface between the sciences and
humanities. While Jaspers believed
that biological processes were impor-
tant for the generation of mental ill-
ness, he believed that people were
not divisible into their constituent
parts, which scientific explanations
demand. People are always whole and
complex, he argued, and never com-
pletely captured by any single method
of knowledge.

Jaspers introduced the distinction
between understanding and explaining
in how psychiatrists come to know
their patients. On the one hand, the
psychiatrist understands the patient’s
difficulties through their intuitive
sense of the connections between the
patient’s psychological experiences
and their psychosocial circumstances.
The psychiatrist does this by empa-
thising with the patient’s predicament,
aided by their experience of having
seen many patients who have had simi-
lar experiences. They can understand,
for example, why a patient’s mood is
low after having endured a relation-
ship break-up, and why they felt so
distressed on seeing their ex-partner
start a relationship with someone else.
Jaspers termed this verstehen, trans-
lated into English as ‘understanding’.

Psychiatrists also bring scientific
knowledge to their interaction with
their patients. Findings from research
help to explain their symptoms:
Jaspers referred to this knowledge as
erkldren, or in English, ‘explanation’.
The psychiatrist might gain insight
into their patients experiences
through their knowledge of research
that shows that depression arises
because of aberrant functioning of the
serotonergic system, or because of
overactivity of the amygdala and
medial prefrontal cortex, or because
the patient has a neurotic personality
style. These research findings have
been generated by studying groups of
patients, and to do this patients must
be classified according to their meet-
ing diagnostic criteria.

Jaspers was working at a time when
biological theories were dominant —
Kraepelin believed that mental ill-
nesses arose from biological processes,
and his nosology was, in part, an effort
to provide the basis for discovering
them. While Jaspers also believed that
biological processes were important,
he thought that such explanations fall
short of capturing the complexity of
the experiences of our individual
patients. The two ways we have of
knowing our patients — understanding
and explaining — approach the patient
from different perspectives, never
quite reaching each other. ‘The situa-
tion’, Jaspers (1959) said, ‘is analogous
with the exploration of an unknown
continent from opposite directions,
where the explorers never meet
because of the impenetrable country
that intervenes’.

That is not to say that the gap
between the two cannot be nar-
rowed by improving our explana-
tions. While understanding is argued
to apply intuitively and to the whole
patient, we bring many aspects of our
knowledge to this understanding,
including background information
about culture, history, socioeco-
nomic processes, and so on (Ghaemi,
2013). Our knowledge of biological
processes can also contribute to our

understanding, and with more coher-
ent frameworks, improve our abili-
ties to understand our patients.

Nosology

Jaspers believed that nosological
schemes have some function — allow-
ing us to collect statistical data, for
example — but argued that any
scheme that attempted to place the
complexity of individual patients into
neat diagnostic boxes would ulti-
mately fail. ‘Classification is always
contradictory in theory and never
quite squares with the facts’ (Jaspers,
1959).

The benefits that can flow from
the classification of natural phenom-
ena were demonstrated by Linnaeus’s
classification of animals and plants.
The success of his taxonomy was due
to a fact about nature that he was
unaware of at the time he developed
it. It is descent by natural selection
that gives shape to the descending
flow of families, genera and species.
Kraepelin’s nosology was compared
by his contemporaries to Linnaeus’s
taxonomy; although as Jaspers (1959)
noted, ‘[mental illnesses] are not like
plants which we can classify in a her-
barium. Rather it is just what is a
“plant” — an illness — that is most
uncertain’.

If Linnaeus’s classification of the
plant and animal kingdoms are cele-
brated, his taxonomy for his third king-
dom, minerals, has not aged so well.
His classification of minerals into rocks,
ores and deposits was developed simi-
larly to his animal and plant taxonomy.
Not being subject to natural selection,
however, his mineral taxonomy now
makes little sense. Instead, we make
sense of the geological world via a very
different system of classification: by
way of Mendeleev’s periodic table. It is,
Hacking (2013) suggests, by means that
are at present unknown to us, and akin
to the relationship between the peri-
odic table and Linnaeus’s taxonomy,
that we will one day come to under-
stand mental illnesses.
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A network approach

Jaspers understood symptoms of
depression and anxiety as being pre-
sent in different combinations in each
individual, as their distinct personali-
ties interacted with their particular
social circumstances. This is a per-
spective that has been supported by
network theories of mental disorders
(Borsboom, 2017). This approach
considers symptoms as ends in them-
selves, and not as manifestations of
underlying disorders. The relation-
ships  between symptoms are
observed in people over time, and by
examining their temporal courses
inferences can be made on the causal
effect that one symptom has on
another. The presence of insomnia,
for example, can be observed to cause
the later onset of fatigue.

The network approach upends our
usual approach to mental disorders,
where symptoms are believed to be
the observable manifestations of the
disorders that we describe in our
nosological systems. Network theo-
ries suggest that there are no latent
disorders underlying the symptoms.
While symptoms cluster together in
patterns that are not random, they do
not cluster in a way that supports
our diagnostic criteria. Mood-related
symptoms cluster with anxiety-related
symptoms, and their categorisation
into, for example, MDD and social
anxiety disorder, is artifactual, and not
a reflection of natural categories.

The gap between the symptomatic
presentations of patients and our
nosological systems provides one rea-
son that Jasperian explanation falls
short of understanding. Our diagnos-
tic categories, which are necessary for
research, do not match the complex
presentations of our patients and
have the effect of narrowing our per-
spectives of on patients’ difficulties
(Ghaemi, 2013). If there are no latent
disorders underlying the symptomatic
presentations of our patients — if the
symptoms are all that there is — then
how do we explain what is going on
for them?

The predictive brain

A recent theory of brain function, when
applied to interoception, provides a
framework that has the capacity to nar-
row the understanding—explanation
gap proposed by Jaspers. It is a theory
that rests on theoretical neuroscience
and the free energy principal developed
by Karl Friston. Like Jaspers, Friston is a
psychiatrist who has forged his reputa-
tion outside of the discipline: in his case
in computational neuroscience, initially
as applied to brain imaging data, and
more recently in the development of
mathematical models of living systems.

The free energy principle posits
that the brain functions to minimise
free energy so as to maintain an
organism within its viable physiologi-
cal bounds (Friston, 2010). Free
energy is a quantity borrowed from
machine learning and statistical ther-
modynamics, and for our purposes
can be said to approximate the degree
of informational uncertainty in a sys-
tem. Minimising free energy opposes
the tendency of living systems to
decay, or to increase their entropy as
per the second law of thermodynam-
ics. The predictive processing account
of brain function develops this princi-
ple to explain how such minimisation
of free energy occurs.

Predictive processing suggests that
the brain’s primary mode of operation
is to generate predictions about the
sensory shape of the world as we act
upon it. The brain predicts the sen-
sory signals it will receive, which it
compares to the actual signals, creat-
ing a ‘prediction error’ that is the dif-
ference between them. The brain’s
models should be as close a match as
possible to the incoming sensory sig-
nals (its models should accurately rep-
resent the world), and to do this, the
brain minimises the prediction errors.
This has the effect of minimising the
amount of variational free energy,
thus preserving system integrity.

One way for the brain to minimise
prediction errors is to update its
models via perceptual inference: what
looked like a stick is now seen to be

moving and the model is updated to
account for it being a snake. A second
way of minimising prediction errors is
by action, where we act upon the
world to fulfil our predictions. Active
inference complements perceptual
inference by proposing that sensory
predictions include those that pertain
to proprioception and interoception,
and that prediction errors in these
domains can be minimised by actions
that change the sensory data.
Perceptual inference and active infer-
ence operate in tandem to maximise
model evidence (the term active infer-
ence is often used to describe the
whole framework).

Motor action proceeds, according
to active inference, by the generation
of predictions about proprioceptive
sensations, with action then fulfilling
those predictions. Interoception,
which refers to the processes by
which we sense, integrate and regu-
late signals from within ourselves, is
hypothesised to proceed analogously.
The brain makes predictions about
the effects of smooth muscle contrac-
tion and neuroendocrine activity on
interoceptive variables — with activity
adjusted to minimise prediction
errors. By this means the brain con-
trols basic physiological parameters,
such as body temperature and osmo-
lality, and also more complex pro-
cesses, such as arousal, sleep, appetite
and emotions.

The predictive processing frame-
work is hierarchical, with predictions
being encoded in broad terms at
higher levels and gaining greater speci-
ficity as they descend, and prediction
errors that are encoded at low levels
ascending in the reverse direction.
Most interoceptive prediction errors
are resolved without conscious
awareness: generative models make
firm predictions about parameters
such as body temperature and plasma
osmolality that need to be maintained
within narrow bands, and their corre-
sponding  prediction errors are
attended to at low levels of the neural
hierarchy via reflex arcs. They only
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arise to conscious awareness as affec-
tive experiences when the prediction
errors cannot be resolved at lower
levels and require behaviours to mini-
mise them: a feeling of thirst that
leads to the drinking of water, or a
feeling of anxiety that creates a pre-
paredness to flee.

Making sense of how prediction
errors are processed requires intro-
ducing another component of predic-
tive processing: the concept of
precision. Precision refers to how
reliable a prediction error is believed
to be (it is the inverse of its variance).
Our weighting of prediction errors —
the degree to which we allow predic-
tion errors to update the generative
models — is influenced by our estima-
tion of their precision and by how
much confidence we have in our pre-
dictive models. When confidence in
our models is high, prediction errors
are broadly suppressed, with only the
narrowly defined and highly precise
prediction errors that are relevant to
the model being attended to — as
occurs with tightly controlled physio-
logical variables that are processed by
reflex arcs.

When the confidence in our mod-
els is lower, as might occur in ambigu-
ous and uncertain social environments,
prediction errors are upweighted
(even if not having high precision), and
without being able to be explained at
lower levels, the prediction errors
enter conscious awareness as affec-
tive experiences that engender behav-
ioural changes to resolve them. As
Freud (1957) puts it, affect is ‘a meas-
ure of the demand made upon the
mind for work in consequence of its
connection with the body’.

The precision weighting of predic-
tion errors — and the balance
between top-down prediction error
and bottom-up prediction error — is
maintained by neuromodulatory sys-
tems. Our major neuromodulators
are the monoamines (dopamine,
serotonin, noradrenaline, etc.) which
act to adjust the excitatory—inhibi-
tory balance enacted by glutamater-
gic and GABAergic neurons. These

neuromodulators arise from brain-
stem and midbrain nuclei, and are
under the top-down control of corti-
cal networks that coordinate preci-
sion weighting in the overall interests
of allostasis.

Symptoms of depression
as precision-weighted
prediction error

Bodily affects, such as hunger, thirst
and pain, and emotions, such as fear,
anger and joy, are brought to con-
scious awareness via short-term
dynamical changes in precision weight-
ing. Moods — which are more endur-
ing affective states — are established
by the long-term averages of preci-
sion weighting. The establishment of
revised setpoints for precision weight-
ing — which determine the mood state
— reflects changes in model confi-
dence. Depression is said to arise
when lower-level models reflect an
increase in uncertainty, and higher-
level models encode a certainty about
that uncertainty (Clark et al., 2018).

The anticipated uncertainty is
reflected in upweighted interoceptive
prediction errors. The higher-order
confidence in this uncertainty then
becomes self-reinforcing: the low-
precision  upweighted prediction
errors fail to update the models, and
there is a low expectation of reward,
with reward-related prediction errors
being attenuated and failing to update
the expectations (Clark et al., 2018).
The brain becomes ‘locked in’ (Barrett
etal, 2016): the depressed person
stops exploring the world and
becomes  increasingly internally
preoccupied.

The altered confidence in the gen-
erative models is expressed in changes
at the synapse, where the neuromod-
ulators that weight precision exert
their influence. It is for this that
Friston (2023) describes mental ill-
nesses such as depression as synap-
topathies. But to describe depression
in this way is not to side with the
influence of biology against social

effects. The active inference frame-
work provides a way of linking social
determinants to brain function.
Poverty and marginalisation create
instability, which are reflected in gen-
erative models that encode the uncer-
tainty at the synaptic level by changes
in the precision weighting of predic-
tion errors (Badcock etal, 2017).
Social determinants are sometimes
discussed as causing depression as if
they travel through an aether or
miasma: but they must ultimately
affect brain function to cause depres-
sion, and the active inference model
outlines a mechanistic framework by
which this might occur.

The framework helps to explain
individual differences in the types of
symptoms that are experienced. The
pattern of symptoms depends on how
the generative models are affected: on
how a person’s prior experiences
interact with their social circum-
stances to influence the generative
models and the prediction errors that
manifest in the symptoms of depres-
sion. Increased uncertainty and the
upweighting of interoceptive predic-
tion errors are associated with anxi-
ety-related symptoms that arise from
autonomic reactivity, along with pain
sensitivity, gastrointestinal symptoms
and fatigue. The relationship with
fatigue and sleep breaks down in
depression: either the fatigue does
not lead to restorative sleep (there is
insomnia) or excessive sleep does not
resolve the fatigue.

Reduced expectation of reward
entails symptoms such as anhedonia,
hopelessness,  social  withdrawal,
reduced appetite and lack of sexual
interest. Model rigidity (the locked-in
brain) explains poor concentration
and internal preoccupation, mani-
fested as rumination. The pattern of
symptoms will vary according to how
predictive models are perturbed and
provides a framework for understand-
ing how symptomatic patterns can be
so diverse. While the symptoms might
vary, poor social functioning is ubiqui-
tous. From this perspective, depres-
sion can be viewed as a disorder of
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allostasis: as a failure to manage the
body in the interests of its adaptation
to the social environment (Badcock
etal., 2017; Barrett et al., 2016).

Conclusion

Friston’s active inference framework
provides a means of narrowing
Jaspers’  explanation—understanding
gap. It provides a plausible account for
how symptoms arise in the context of
the brain’s relationship with the body
and the psychosocial environment. It
lays out a pathway for a new nosol-
ogy, where the focus is on symptoms
that cluster together, but in patterns
that are not consistent with our cur-
rent classification. Two new frame-
works have been developed to better
account for psychopathology: the
Research Domain Criteria (RDoC)
and the Hierarchical Taxonomy of
Psychopathology (HiTOP). They have
yet to be adopted to a significant
extent in clinical settings, and as
research tools lack coherent empiri-
cal frameworks. Perhaps, the active
inference framework can be used to
inform a more principled coherence.
There is much work to do to cre-
ate a clinically useful nosological sys-
tem. The active inference account of
depression can seem abstruse. It
derives from a mathematical formal-
ism with respect to biological sys-
tems, which has then been applied
secondarily to explain clinical phe-
nomena. Interoceptive and affective
experiences do not easily lend them-
selves to empirical investigation, but

the active inference framework needs
to put forward empirically testable
hypotheses that can be disproved.

Active inference, nonetheless, pro-
vides a compelling model of brain
function, and how it is affected by
depression. Psychiatry, says Jaspers, ‘is
impelled to make use of methods that
have been perfected elsewhere in
order to improve the status of its sub-
ject matter, which is unique and irre-
placeable for our apprehension of the
world and humanity’. Our subject
matter is important: we need to bet-
ter explain depression so that we can
improve our treatments, and in
understanding the nature of the expe-
riences of people with depression, we
learn more about what it is to be
human.

Author’s note

This is the manuscript form of a presenta-
tion delivered for the 86th Beattie Smith
Lecture on 16 November 2023. The lec-
ture has been held since 1925 at the
University of Melbourne on topics related
to mental illness.
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