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Digital phenotyping – Editorial

Lukas Engelmann and Ger Wackers

This article is a part of special theme on Digital Phenotyping. To see a full list of all articles in this special theme, please

click here: https://journals.sagepub.com/page/bds/collections/digitalphenotyping

There is an astonishing posthuman promise in digital phe-
notyping, as Beth Semel recently argued (Semel, 2022).
The goal of digital phenotyping enthusiasts is no less than
to bypass the human observer as a deeply flawed threshold
of medical knowledge production. The second goal is then
– ultimately – to rid the human body and mind of its frailty
and to utilise technology for a ‘world without disease’
(Topol and Corr, 2019). This promissory rhetoric is not
only geared towards the disruption of dated medical con-
ventions but comes equipped with bold, revolutionary con-
cepts. Objective knowledge, based on aggregated,
automated, and sweeping data collection to deliver granu-
lar, minute, and personalised healthcare; digital phenotyp-
ing is a collection of ideas, technologies, and practices to
realise a powerful and futuristic vision of a medicine far
beyond human capacities. This posthuman promise might
be naive and driven by an abundant positivism, but as a
small movement, made up of medical researchers and
digital disruptors alike, it has continuously gathered steam
over the last decade. The purpose of this collection is fore-
most to take stock and to collect a range of critical questions
for a first revision of what digital phenotyping might be and
what it could potentially become.

The meaning of digital phenotyping is not as well
defined as the many publications in this growing body of
scholarship might suggest. Some of that vagueness has
been captured in the critical literature. Birk and Samuel,
in their sociological analysis, have described the term
recently in more general terms as an analytical concept
that presumes simply that diseases and illness are by and
large ‘measurable by digital devices’ (Birk and Samuel,
2020). This assumes that a person’s experience of any
kind of suffering is always in one way or another expressed
in the digital traces of their behaviour. The leg injury that
might result in a different mobility pattern; measurable
tremors in the thumb control of smartphones as a sign of
Parkinson’s; sudden lack of social interaction as a sign of

depression: digital phenotypes can in theory be defined
for any illness and disease and captured by any of the
sensors, devices, and technologies, through which humans
leave digital traces. Loi, in his ethical and philosophical
exploration of the digital phenotype, assumes it in more
general terms to be ‘an assemblage of information in
digital form, that humans produce intentionally or as a
by-product of other activities, and which affects human
behaviour’ (Loi, 2018). Many questions remain, not least
why and how this concept seeks association with genetic
terminology. What does the wholesale capturing of a
human’s digital traces as phenotype imply? What does it
mean to group a sheer endless range of symptoms within
the paradigm of inheritable traits and how does this
framing structure research on and with digital phenotypes?

The phrase itself was coined by the physician Sachin
Jain and colleagues at Harvard in 2015 in a letter to
Nature Biotechnology. Conceptually, they conceived of
digital phenotyping with reference to Richard Dawkins’
elaborations on the ‘extended phenotype’ (Jain et al.,
2015; Dawkins, 1982). Not only did they see digital tech-
nologies equipped to deliver a never-before-seen mass of
potentially valuable data for diagnostics and prognostics
but importantly these data were produced beyond the
brief and cursory encounters between patients and physi-
cians. The full-scale exploitation of these data would
enable new insight into disease expressions over a lifetime.
This was not only an expansion of surveillance but would
open a new paradigm of medical knowledge production:
rather than just recording symptoms in a medical consult-
ation, ‘digital phenotypes redefine disease expression in
terms of the lived experience of individuals, which
expands our ability to classify and understand disease’
(Jain et al., 2015). In a 2017 JAMA article, the American
neuroscientist Thomas R. Insel conceptualized digital phe-
notyping into nothing less but a ‘New Science of
Behaviour’ (Insel, 2017). Since then, the phrase has given
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focus and purpose to a growing field of digital disruptors,
innovative physicians, and medical researchers, who seek
– once again – to overcome human fallibility with yet
another form of analytical approach that seeks fresh
‘insights “born from data”’ (Kitchin, 2014, 2).

This themed section of Big Data and Society explores
digital phenotyping as a data-collection instrument and
rationale in the world of data-driven health research.
Equipped with promises of speed and immediacy, granular-
ity, and comprehensiveness, digital phenotyping seeks to
syphon observational data about human attributes and
behaviour. Notably, this practice exceeds the realm of trad-
itional medical data, as it is geared towards repurposing
data from individual’s online behaviours and from actively
and passively produced information in wearables and
smartphones explicitly beyond the structured information
exchanges between patients and their physicians.
Information inferred from these data is to improve disease
classification, risk assessment, treatment optimisation, and
public health prevention. Digital phenotyping practices
are supposed to marshal the computational capacity of per-
sonally owned digital devices to shorten the loop between
continuous, ecologically valid data generation and interven-
tion delivery.

Importantly, digital phenotyping practices in medicine
and public health are not on the distant horizon of
medical utopianism. They are happening today, transform-
ing extant practices and health care policies and give rise to
emergent ways of seeing. Simultaneously, digital phenotyp-
ing is imbued with as yet unrealised but rhetorically power-
ful imaginaries of a revolutionised future. Whereas much
research in digital phenotyping is still in a proof of
concept and validation stage, the imagined cognitive super-
iority of digital data infrastructures and machine learning
technologies is exerting its transformative power today.
Despite the unsolved onto-epistemological conundrum of
the relationship between the digital doppelgänger and the
elusive real-world entities they are purported to represent,
digital phenotyping practices are decentring both extant
diagnostic practices and individual experiences of disease.

As the contributions to this theme show, practices and
tools associated with digital phenotyping are hailed to
refine the classification and understanding of psychiatric,
infectious, and chronic conditions. By tailoring to individual
phenotypes, they hold a generalised promise of optimisation,
both in terms of effectiveness and economics. The data-
driven approach is supposed to overcome vague and unstruc-
tured clinical observations to offer new, highly standardised
pathways towards complete symptomatology of all diseases
and conditions. However, digital phenotyping has not only
offered a new technopolitics of collecting health-related
data, its conceptual implications and technological affor-
dances have also begun to reshape the foundations of
medical knowledge production, raising epistemological
questions across medical and public health specialities.

To capture the transformation in data collection, to
discuss the often-undisclosed risks and problems of
digital disruption and to critically engage the technology’s
impact on our understanding of health and illness, the col-
lection of papers in this special theme focusses on three
dimensions of digital phenotyping. Most contributions
present selected case studies on emergent medical practices
that integrate digital phenotyping in existing frameworks of
care and medical and public health research. Almost all
research articles and commentary pieces investigate and
highlight the particularly prominent emergence of digital
phenotyping within the realms of mental health research
and psychoinformatics. The third dimension concerns the
conceptual and philosophical underpinnings that inform
digital phenotyping to address the epistemological reconfig-
uration of knowledge production in medicine and public
health.

Emergent medical practices
The contributions to this dimension offer new empirical
material with concise case studies to illuminate how
digital phenotyping changes and challenges existing
modes of medical practice. Baumgartner introduces the
position of digital phenotyping in the project of precision,
or personalised medicine, to clarify how the exploitation
of data is envisioned to shift health care towards preventive
and proactive interventions. Engelmann’s contribution
looks at the spurious claims that inform research built on
the automated prediction of depression on Twitter
(Engelmann, 2022), while Milne et al. focus on the ‘behav-
ioural surplus’ of surveillance capitalism (Milne et al.,
2022; Zuboff, 2019), where the recognition of
Alzheimer’s disease is potentially entangled with
voice-activated home assistants. Rowe’s article introduces
‘Opioid360’, a system to determine risk factors for potential
opioid addiction to guide and improve prescription prac-
tices (Rowe, 2021). Birk et al. pay attention in their com-
mentary to the impact of digital phenotyping on the
pathologization of mental distress (Birk et al., 2021),
while Green and Svendsen warn of the historical biases in
automated diagnostic technologies (Green and Svendsen,
2021). Hussain and Bowker provide a critical commentary
on the enrolment of physicians in digitally enabled policing
of prescription practices (Hussain and Bowker, 2021), and
Lucivero and Halliwell conclude the special theme with a
critical comment on the development of RADAR-AD, an
Alzheimer’s prediction system, and the Minerva Initiative,
which seeks to deliver phenotypes of rare disorders
(Lucivero and Hallowell, 2021).

Psychoinformatics
Within the second dimension, the authors map out the rapid
uptake and analyse the outstanding popularity of digital
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phenotyping in mental health research and digital psych-
iatry (Pickersgill, 2019). Engelmann’s article draws atten-
tion to the often-shallow underpinnings of the promises of
deep medicine, when the assumptions and presumptions
that inform the prediction of depression of Twitter users
are scrutinized (Engelmann, 2022). Milne et al. demonstrate
in their paper how digital phenotyping extends and exagge-
rates a biological reductionism in the research environments
of Alzheimer’s disease (Milne et al., 2022), while Rowe
shows that the analysis of social factors of addiction
within a digital phenotyping context contributes to their
individualised assessment (Rowe, 2021). Birk et al. show
likewise how digital phenotyping advances a ‘psychocentr-
ism’, attributing mental distress increasingly to innate cap-
acities of individuals (Birk et al., 2021). Wackers traces the
legacy of the new psychoinformatics to the influence, in the
late 19th and early 20th century, of physicists’ conceptions
of fundamental measurement in the development of psycho-
metric instruments. These instruments were deployed in a
new correlational psychology (Wackers, 2022).

Epistemology
The third dimension assembles a series of perspectives to
inspect closely what kind of conceptual allegiances and the-
oretical kinships are invoked through often pragmatically
introduced digital phenotyping. Baumgartner asks for
increased analytical attention to the use and analysis of
data in precision medicine and digital phenotyping, so
that the often implied ‘genetic determinism’ and ‘data fun-
damentalism’ are acknowledged (Baumgartner, 2021).
Engelmann investigates the depth of ‘deep medicine’ and
asks how the emergence of digital phenotyping has been
coupled to the reinvigoration of the dream of total archives,
risking the introduction of totalising and normative concep-
tions of health and disease (Engelmann, 2022). Wackers
rereads Dawkins’ Extended Phenotype and uses the
notion of the genotype to explore the problematic of prob-
abilistic inference of causality; and the fallacy of the reifica-
tion of generative, causal infrastructures (genotypes)
underlying phenotypes derived from mathematical abstrac-
tions purported to express the strength of association (cor-
relation) between variables defined as phenotypic that
were assumed to share a common internal cause (Wackers
2022).
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