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Digital technology use (i.e. digital activity) has been proposed to
contribute to a decline in adolescents’ mental health. We
present a new model of how risky digital activity may increase
depressed mood via reciprocal pathways, creating negative
developmental cycles. Specifically, we hypothesize that risky
digital activity increases depressed mood by evoking frequent
and persistent negative affective (e.g. anger) and cognitive
reactions (e.g. “I feel stupid”). These effects, we postulate, are
compounded when depressed mood further increases both
risky digital activity and negative affective and cognitive
reactions to it. The model also proposes that these negative
impacts of risky digital activity can be mitigated by actively
managing it and/or the reactions it evokes. All pathways are
hypothesized to be moderated by nondigital factors.
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Adolescent mental health in the digital age
Depression is one of the most common and burdensome
mental health conditions [1]. For many people, it emerges
in adolescence and, once established, often persists across
their lifespan [2], creating the risk for suicidal thoughts and
behaviours [3]. Depression affects females more than
males [3] and the socially disadvantaged more than the
advantaged [4]. Finding ways to reduce adolescent de-
pression is a top public health priority [5]. The urgency to
intervene has been accentuated by evidence showing
dramatic increases in adolescent depression rates over re-
cent decades [6]. Although we do not know the long-term
impact of the coronavirus disease 2019 pandemic, sys-
tematic reviews suggest it has exacerbated the decline in
youth mental health [7.8].
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2 Stress & Resilience

Explanations for the increased prevalence of adolescent
depression and related mental health problems point to
the influence of societal changes [9], including the
widespread claim that digital technology has impacted
how adolescents spend their free time and interact with
peers and the wider world [10]. Certainly, adolescent
exposure to digitally mediated experiences is now nearly
ubiquitous in most cultures [11]. In the United
Kingdom, 97% of children have their own mobile phone
by 12 years old, and a majority (88%) have a personal
profile on an app or website [12]. Digital experiences can
be both positive and negative. With regard to the latter,
for example, about one-third of UK youth aged 8-17
years are exposed to hurtful treatment via digital tech-
nologies compared with two in 10 who experience this
face to face [12].

Despite the dominant cultural narrative linking digital
activity to poor mental health in general, and depression
in particular, empirical studies give a mixed picture, and
few are designed to assess causal pathways. Many report
associations between high levels of digital activity and
poor mental health, but the sizes of the effects are ty-
pically small (e.g. [10,13,14]). In contrast, some studies
have identified protective benefits of digital activity on
mental health; for instance, opportunities for social
connection, support and entertainment have been sug-
gested [15] and demonstrated [16].

The need for strong theory and robust
methods

Interpreting research on digital activities and mental
health in a way that could promote policy and practice
innovation to reduce risks arising from harmful activity
and promote or leverage positive activity in adolescence
is hampered by the methodological limitations of many
studies. Firsf, many characterize digital activity simplis-
tically, limiting it to a single quantitative measure of
‘screen time’ or ‘social media use’. For a more detailed
discussion of this, see Ref. [17]. This leads to an inability
to distinguish high-/low-risk digital activities from neu-
tral or protective activities [18]. Second, many studies fail
to distinguish between different aspects of poor mental
health [16]. Yet, risks may be different for different
clinical presentations, for instance, anxiety versus de-
pression [19]. Furthermore, factors that are instrumental
in reducing poor mental health may be different from
those that promote well-being [20]. T/kird, studies often
rely on cross-sectional observation data when it is vital to
clarify the direction of causality between digital activity
and mental health if findings are to lead to improved
practice and policy [21]. Also, relying on cross-sectional
data limits developmental insights, even though we
know that both digital activity and mental health show
marked developmental changes across adolescence [21].
Longitudinal studies are vital for disentangling the likely

reciprocal pathways between digital activity and mental
health — how digital activity impacts mental health and
how mental health shapes digital activity [22]. Fourth,
few studies sufficiently control for nondigital con-
founding factors associated independently with both
digital activity and mental health, such as pre-existing
vulnerabilities, social disadvantage or neurodevelop-
mental problems. Controlling for these may change the
statistical relationship between digital activity and
mental health [23,24]. Fifth, there is a general lack of
focus on understanding potential drivers of the re-
lationship between digital activity and mental health
[25]. Studies often make little attempt to identify
moderating and mediating mechanisms, whether social,
psychological and/or biological, which could represent
future intervention targets. Overall, there is an urgent
need for strong, clinically and developmentally informed
theory to guide hypotheses development and further
empirical research.

Towards a clinical-developmental framework
for the scientific study of the link between
digital activity and depressed mood in
adolescence

Here, we set out a developmentally informed and pro-
cess-oriented model designed to offer a new framework
for the study of how digital activity may increase the risk
of poor mental health in adolescence. Our aim is to help
researchers overcome some of the limitations described
above by providing a framework with a granularity that
allows for careful empirical testing of whether specific
mental health risks arise from some forms of digital ac-
tivity. In this regard, the framework differs from, though
is potentially complementary to, previous theoretical
accounts of why digital activity may lead to poor mental
health (e.g. offline activity displacement, sleep de-
gradation, social contagion, fear of missing out; sec
Twenge [26] for a review) in its attempts to bring a
degree of clinical specificity. That is, the framework
does not propose that digital activity per se is problematic
for mental health. Rather, it attempts to set out new
hypotheses about why certain forms of digital activity
may contribute to adolescent depressed mood. In turn,
over time, together with nondigital factors, this may in-
crease the risk of developing clinical depression. The
proposed framework is grounded in more general sci-
entific accounts of the specific mechanisms through
which social environmental experiences (which may in-
clude digital activity) increase depressed mood during
adolescence [27].

While seeking this specificity, we acknowledge that
‘normal’ depressed mood (i.e. feeling sad, low, down,
irritable or lacking motivation and energy) is a common
and frequently experienced phenomenon that, for most
of the population, resolves before it escalates into full-
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blown disorder [28]. Furthermore, depressed mood ap-
pears to be dimensional rather than categorical, where
normal emotions may develop into ‘pathological’ states
along the continuum of severity [29]. We also recognize
that depressed mood overlaps with other conditions,
such as anxiety [30], self-harm [31] and suicidality [32],
with which it may share common risks linked to, for
instance, low self-esteem [33] and sleep problems [34],
and, potentially, risky digital activity. In future studies, it
will be essential to test the specificity of the clinical
mechanisms proposed in our model by controlling for
the impact of these other clinical characteristics. The
model’s focus on adolescence also gives our framework a
degree of developmental specificity. We chose to focus
on adolescence because it is a period of both increasing
risk for depression [35] and increasing exposure to po-
tentially risky digital encounters and activities [36,37].
However, factors and processes similar to those in our
model are likely to operate in both childhood and later
adult life. Testing the generalizability of the model and/
or adapting it to different developmental stages will be a
valuable future direction.

The general proposition at the core of the framework is
that the developmental pathways between digital ac-

tivity and depressed mood are complex and reciprocal —

Figure 1
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recognizing the likelihood that digital activity drives
depression and vice versa. Furthermore, such processes
must be considered in the context of the interplay be-
tween nondigital demographic, social risk, and protec-
tive factors — and biological and psychological traits
linked to genetic factors (e.g. following a stress—diathesis
process) — which are known from prior research to work
together to create mental health vulnerability [38-40].
The core elements are described below and set out in
Figure 1.

Pathway from digital activity to

depressed mood

We postulate that the extent to which an individual’s
digital activity will increase depressed mood is de-
termined by two separate, but interrelated, factors. First
is the type (and amount) of their digital activity in terms
of the balance between the mental health risks and
benefits it confers. Specifically, it is not technology use
per se that is detrimental (as implied by research on
screen time), but rather that technology exposes ado-
lescents to some types of digital activities that may be
inherently more risky/beneficial for mental health than
others. We recently identified separate ‘content’ (e.g.
seeing violent or self-harm content) and ‘conduct’ (e.g.
cyberbullying or being treated in a hurtful way,
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comparing oneself adversely to others) risk constructs,
which were distinguished from more beneficial aspects,
such as entertainment (e.g. playing a game or having fun
with other people online). The risk constructs mapped
onto specific elements in the 4C’s (contact, content,
conduct and commerce) model of digital risk [41]. This
is important because these different types of risky digital
activity may be linked to different outcomes; so too,
more obviously, research shows that risky digital activ-
ities are linked to more negative outcomes than are en-
tertainment and other positive digital activities (learning,
finding information or social support) [15,42]. However,
in much of the existing literature, the factors shaping
different types of digital activity and their distinct im-
pacts are obscured by the use of reductive measures of
screen time and/or global or ill-defined outcome mea-
sures [43].

The second factor determining the link between digital
activity and depressed mood is the extent to which such
activity evokes negative reactions in an individual and
the frequency, intensity and persistence of those reac-
tions. This formulation builds on existing distinctions in
the clinical literature, suggesting that negative experi-
ences can lead to depressed mood via both/either af-
fective and/or cognitive pathways. First, digital activity
can affect an individual through the negative emotions
(e.g. anger, annoyance, etc.) it evokes. We conceptualize
this as a form of digital ‘stress’ reactivity. Second, digital
activity can affect an individual through the negative
inferences that they draw about themselves after enga-
ging in it (e.g. I am stupid, unattractive, inadequate,
etc.). This is likely to occur especially following social
comparisons or interactions online. Our proposed model
does not specify the secondary psychological processes
that follow on from these evoked negative reactions to
further mediate the pathway to depressed mood, al-
though we suggest that emotional agitation, low self-
worth and rumination represent important candidates, as
they have each been identified in the scientific literature
as being important mediators of depression risk.

Individual differences in negative emotional reactivity to
daily stressors have been shown to be associated with in-
creased depressed mood, though the scale and direction of
effects are disputed. Some find that negative emotional re-
activity to stressors drives depression risk [44]. Such a
finding is consistent with Beck’s [45] claim that such reac-
tions lead to depression in the longer term by sensitizing
individuals to future depressing experiences. However,
others have argued that a dampened emotional reactivity is
linked to depression [46]. This is consistent with emotional
context insensitivity theory, which argues that depression is as-
sociated with a blunted emotional response to daily events
[47]. On balance, longitudinal studies provide more support
for a prospective link between general negative emotional
reactivity and depression [44,48], but see Ref. [49] for a

more complex characterization. Specifically in relation to
digital activities, Nesi et al. [50] found that negative emo-
tional reactions linked to social media engagement pre-
dicted depressed mood over time.

Research also suggests that negative socially relevant
experiences can impact how an individual thinks or feels
about themselves over time, impacting their sense of
self-concept and self-esteem [51]. There is significant
variation in the way individuals attribute self-related
negative meanings to daily experiences. Those more
prone to negative interpretation are more likely to de-
velop habits of negative rumination [52] and strength-
ened negative cognitive schema [53], leading to a
downward spiral of low self-esteem and then depressed
mood [54]. Longitudinal studies support such links in
the context of nondigital experiences [55]. Whether
these associations exist in the digital context requires
careful empirical testing.

Pathway from depressed mood to digital
activity

Depressed mood, linked to either prior digital activity or
nondigital experiences or factors, may shape digital activity
and its cognitive and emotional framing. However, because
we are focused on developing hypotheses about the po-
tential role of digital activity as a risk for depressed mood,
we characterize this as a reciprocal process involving either
an exacerbation or mitigation of digital risk by depressed mood
(Figure 1). The former builds on the concept of ‘stress
generation’ [56]. Specifically, we hypothesize that depressed
mood caused by digital activity and the negative reactions it
evokes exacerbate digital risk further by producing self-de-
feating and negatively biased ways of thinking [57] and
disrupting interactions with the world [58]. This leads to
more risky digital activity and to more negative emotional
and cognitive framing. Consistent with this, longitudinal
studies highlight how poor mental health increases exposure
to negative events and experiences [56], including online
[59,60]. We envisage several possible risk-exacerbation
mechanisms operating. First, depressed mood could make
an individual seek out more negative content that aligns
with their mood or that acts as a form of maladaptive coping
through distraction. Digital algorithms may reinforce and
amplify these depression-related search preferences by
presenting ever riskier and depressed mood-inducing con-
tent. Second, depressed mood could reinforce cognitive
biases, so one interprets content more negatively. Third, it
could increase rumination about negative content or inter-
actions. Fourth, it could create an excessive need for re-
assurance or approval, which could push one to engage in
riskier social encounters.

Regarding the digital risk mitigation pathway, we hy-
pothesize that individuals who become (or are made
aware) of the deleterious effects of digital activity on

Current Opinion in Behavioral Sciences 2024, 58:101411

www.sciencedirect.com



their mental health can act consciously to either alter
digital activity itself or to reframe reactions it evokes less
negatively. The concept of personal self-efficacy may be
useful in understanding this positive response to a dif-
ficult situation. Self-efficacy is a personal sense of agency
and control motivating attempts to improve health and
well-being [61]. Self-efficacy can be conceptualized as a
personal resilience characteristic, which can be promoted
through cognitive behavioural therapies. Studies support
the protective value of self-efficacy in reducing the
mental health risks of exposure to negative online ex-
periences [62] and suggest that increasing self-efficacy
represents potential targets for interventions to promote
good mental health online [63].

Nondigital factors

Our framework postulates that both the digital activity-
to-depressed mood and the reciprocal depressed mood-
to-digital activity pathway will be impacted through the
interaction with nondigital factors. First, both digital
activity and depressed mood will be affected by various
factors, including demographic (e.g. socioeconomic
status, gender), personal (e.g. genetic vulnerability,
temperament, necuro-divergence, lifestyle, mental
health), and wider sociocultural characteristics. Some of
these will have unique associations with either digital
activity or depressed mood and some (e.g. presence of
attention deficit hyperactivity disorder and/or anxiety)
will be shared across both. Therefore, it is vital to control
for these factors when analyzing the associations be-
tween digital activity and depressed mood. Other non-
digital factors can also moderate these pathways. General
psychological resifience (including positive coping, cog-
nitive reappraisal and emotional regulation) may miti-
gate the negative effects of digital mental health risks. In
other words, some individuals with high levels of digital
risk exposure are less likely to become depressed than
others. There is considerable evidence that such per-
sonal qualities interact with exposure to negative events
to reduce mental health risk [64]. There is some cross-
sectional evidence that resilience has been successfully
applied to the digital life of young people [42]. However,
further longitudinal research is needed.

Summary

By building on existing clinical-developmental models
of the link between experience, emotion, cognition and
depressed mood, we have been able to specify a fra-
mework to guide future research on the developmental
relationship between digital activity and depressed
mood in the context of other nondigital risks, personal
traits, and characteristics. Currently, a series of hy-
potheses derived from this model are being tested
within a longitudinal study, the Dynamic Interplay of
Online Risk and Resilience in Adolescence project [65], as
part of the UKRI Digital Youth Research programme

Digital activity and adolescent depression Sonuga-Barke et al. 5

(hteps://digitalyouth.ac.uk/). The aim is to identify cri-
tical mechanisms underpinning the link between digital
activity (including possible specific forms of risky digital
activity and depressed mood) and, by doing so, identify
new treatment targets. Finally, the model has the po-
tential to be extended to other mental health or well-
being outcomes and could be applied to formulate and
test hypotheses about the effects of potentially positive
digital activities (e.g. learning, finding information or
social support).
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