
CE: Swati; YCO/360108; Total nos of Pages: 6;

YCO 360108

REVIEW

C

 CURRENT
OPINION Advances in stress and depression research
0951-7367 Copyright © 2022 Wolte

opyright © 2022 Wolters 
� � � �
Joelle LeMoult , Ashley M. Battaglini , Bronwen Grocott , Ellen Jopling ,
Katerina Rnic� and Lisa Yang�
Purpose of review

Stress plays a central role in the onset and course of depression. However, only a subset of people who
encounter stressful life events go on to experience a depressive episode. The current review highlights
recent advances in understanding when, why, and for whom the stress-depression link occurs, and we
identify avenues for future research.

Recent findings

In the last 18months, researchers have taken a more nuanced perspective on the biopsychosocial
mechanisms critical to the stress--depression link. For example, examination of specific facets of emotion
regulation, including emotion regulation flexibility and interpersonal emotion regulation, has been critical to
understanding its role in depression. Similarly, refined investigations of social support allowed researchers
to identify distinct -- and occasionally opposite -- outcomes depending on the context or manner in which
the support was provided. Researchers also documented that the stress--depression link was enhanced by
dysregulation of several stress-sensitive biological systems, such as the immune system, microbiome,
endocrine system, and neuroanatomical substrates.

Summary

Recent studies highlight the importance of adopting a nuanced understanding of mechanisms and
moderators that explain the stress--depression link. We also encourage continued engagement in
collaborative, open science that uses multiple methods to study the full breadth of human diversity.
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INTRODUCTION

Major depressive disorder is among the most com-
mon psychiatric disorders and is the leading cause of
disability worldwide [1]. One of the most consistent
findings in the depression literature is that stressful
life events precipitate the onset and prolong the
duration of depressive episodes [2]. Thus, a more
complete understanding of depression and the etio-
logical factorscontributing to itsonset,maintenance,
and recurrence, necessitates consideration of the
environment and the stressors it encompasses. The
current review aims to discuss major advances in
the stress and depression literature in the past
18months in terms of the unique historical context
this researchwas conducted, novel evidence for biop-
sychosocial pathways through which stress exposure
promotes greater depression, and recent shifts in the
ways clinical psychological science is conducted.
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CONTEXT

The last 18months of research on stress and depres-
sion occurred in the context of numerous major
rs Kluwer Health, Inc. All rights rese
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world events that significantly increased life stress
exposure in the general population. For example,
the coronavirus disease 2019 (COVID-19) pandemic
disrupted work, education, health, finances, rela-
tionships, and recreation [3]. In addition, climate
change-driven natural disasters resulted in loss of
life, loss of property, and displacement. Moreover,
there has been salient evidence of ongoing systemic
racism and violence against people of color and
other groups. Given the link between stressful life
events and depression, it is unsurprising that rates of
depression have increased following these events
[4], particularly given that symptoms of posttrau-
matic stress disorder (PTSD) mediate the association
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KEY POINTS

� Adopting a nuanced understanding of mechanisms and
moderators linking stress exposure and depression will
be key to advancing this area of research.

� Refined investigations of affect, emotion regulation,
social support, cognitive, and biological systems
document the pathways and contexts connecting stress
exposure and depression.

� Future research should continue to engage in
collaborative, open science and to consider the
breadth of human diversity when investigating the
stress--depression link.
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between early stress exposure and depressive symp-
toms [5] and share overlapping mechanisms (e.g.,
experiential avoidance, rumination) [6,7]. Indeed,
elevated depression is associated with adverse pan-
demic-related life events [8], climate change-driven
crises such as wildfires and hurricanes [9,10], and
specific instances involving violence against people
of color [11]. These wide-reaching events and the
associated stress people experienced have caused
major challenges to globalmental health. They have
also served to influence our understanding of risk
and resilience factors and disparities underlying the
stress–depression connection.
BIOPSYCHOSOCIAL PATHWAYS

Despite the ubiquity of many recent events, individ-
uals are not uniformly affected by the same stressor.
Indeed,whereasmultiple individualsmaybeexposed
to the same stressor (i.e. the environmental chal-
lenge), there are substantial differences in the stress
response (i.e. the way each person experiences that
environmental challenge) [12]. Thus, a critical ques-
tion in stress anddepression research is:whydo some
individuals experience depression following expo-
sure to stressful life events, whereas others do not?
Recently, the field has made substantial progress
toward better understanding the biopsychosocial
pathways through which stress exposure predicts
depression. Here we review the affective, social, cog-
nitive, and biological mechanisms and moderators
that explain the stress–depression association.
AFFECT AND EMOTION REGULATION

Depression is characterized by high negative and
low positive affect. As a result, it is widely concep-
tualized as a disorder of emotion dysregulation. In a
study of adolescents, Santee and Starr [13

&&

] were the
first to document that depression is associated with
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yright © 2022 Wolters Kluwer Health, Inc. Unaut
extremes of both blunted and heightened negative
affective reactivity to daily hassles. Furthermore,
whereas positive events offset negative affect after a
stressor among individuals with depression [14],
greater reductions in negative affect in response to
positive events were associated with worsening
depressionover time[13

&&

].Thus,whathaspreviously
been termed a ‘mood brightening’ effect (e.g. [15])
among depressed individuals may actually represent
anineffectiveoverrelianceonpositiveevents torepair
negative mood. Furthermore, emerging evidence
suggests that emotion differentiation, the ability to
identify one’s precise feelings, may represent a more
adaptive buffer against stressors. Nook et al. [16], for
example, recently documented that emotion differ-
entiation attenuates the momentary association of
perceived stress with depressive symptoms, possibly
by facilitating emotion regulation.

Indeed, emotion regulation is posited to under-
lie individual differences in affective responses to
stress exposure. Recent work suggests that depres-
sion is associated with habitual use of maladaptive
emotion regulation strategies and infrequent use of
adaptive strategies, despite evidence suggesting that
individuals with depression have the ability to use
adaptive strategies [17,18]. These findings under-
score the utility of investigating emotion regulation
strategy use as habits. Two other major shifts in the
field have shaped recent emotion regulation
research. The first was to continue to move beyond
intraindividual conceptualizations of emotion reg-
ulation by examining how individuals regulate their
emotions with the help of others, a process referred
to as interpersonal emotion regulation (IER). Starr
et al. [19

&

] examined co-brooding (passively dwelling
on feelings and problems in a dyad) and co-reflection
(repetitively discussing problems to gain insight)
during the pandemic. Co-brooding intensified the
impact of COVID-19-related stress on depressive
symptoms, whereas co-reflection buffered against
the negative effects of stress exposure. Importantly,
this suggests that the way in which individuals seek
social support in times of stress may have opposing
effects on depression. Similarly, Battaglini et al. [20

&

]
found that the modality through which adolescents
co-ruminate had distinct downstream effects.
Whereas co-rumination via text or phone had affec-
tive and/or social benefits, co-rumination via social
media predicted decreases in positive affect.

The second shift that has gained momentum in
emotion regulation research is investigating how
flexibly emotion regulation strategies are used (i.e.
emotion regulation flexibility; [21,22]. Multiple
research groups have documented the value of emo-
tion regulation flexibility, suggesting that it may
promote stress resilience and attenuate risk for
Volume 35 � Number 00 � Month 2022
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depressive symptoms (e.g. [23
&

,24,25
&&

]). Wen et al.
[25

&&

], for example, tested a novel index of flexibility
referred to as emotion regulation diversity, which
assesses both the number of emotion regulation
strategies used and the extent they are used. Inter-
estingly, individuals with current or remitted
depression evinced greater emotion regulation
diversity formaladaptive strategies and less diversity
for adaptive strategies, suggesting that emotion reg-
ulation diversity may play an important role in
depression. Combining these two advances in the
field, Battaglini et al. [23

&

] extended the construct of
emotion regulation flexibility to examine how flex-
ibly individuals implement interpersonal emotion
regulation strategies (i.e. IER flexibility [23

&

]). They
found that, even after accounting for the amount
that IER strategies were used, IER flexibility predicted
adaptive affective outcomes.
SOCIAL PATHWAYS

Given pandemic-related changes in the ways people
interact, understanding social mechanisms and
moderators in the link between stress and depres-
sion has become imperative. Thus, several recent
studies examined stress–depression associations in
the context of peer, romantic, and family relation-
ships [26–29,30

&&

,31]. Many of these studies focused
on adolescents, which is consistent with evidence
that adolescence is a window wherein harmful
impacts of stress may be ameliorated via supportive
caregiving [32]. Rudolph et al. [33], for example,
documented the importance of parental support
in buffering the effects of stress exposure (e.g. peer
victimization) on adolescent depression.

However, recent findings also show that there
may be situations in which social engagement cata-
lyzes, rather than buffers, the harmful effects of
stress exposure. For example, Chicoine et al. [27]
found that greater support from friends in grades 6
and 8 not only failed to attenuate the impact of peer
victimization but also predicted greater depressive
symptoms 2 years later. Likewise, although Metts
et al. [29] documented that greater support from
friends predicted lower depressive symptoms, this
support did not buffer the effects of early-life adver-
sity on elevated risk for depression. Consistent with
the IER findings described above [19

&

,20
&

], this may
be explained, in part, by the way that individuals
communicate. For example, Rodman et al. [30

&&

]
examined adolescents’ social communication as a
mediator of associations between stress exposure
and internalizing psychopathology. Interestingly,
more frequent outgoing phone calls, but not texts,
predicted greater depressive symptoms following
stress exposure. Thus, it is not just whether
0951-7367 Copyright © 2022 Wolters Kluwer Health, Inc. All rights rese
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individuals communicate but how they communi-
cate that determines depression risk.
COGNITIVE PATHWAYS

Cognitive mechanisms have long been central to
models of depression, and they continued to rep-
resent a prolific area of investigation in recent stress
and depression research, with studies documenting
the role of cognitive variables ranging from attri-
bution styles and memory biases to reward respon-
sivity. For example, Bernstein et al. [34] found that
negative attributions of stressful events mediated
associations of negative cognitive style with hope-
lessness, a common experience in depression. A
growing trend was to replicate findings across lab-
oratory and naturalistic settings. Adopting this
approach, Chang and Overall [35

&

] found that
greater recalled stress (i.e. more negative memory
bias) during a conflict interaction in the laboratory
and in daily life predicted greater depressive symp-
toms concurrently and over time. Others replicated
findings across multiple samples. For instance,
Trossman et al. [36] found that greater executive
function-related difficulties in daily life (e.g. plan-
ning and organizing) predicted increased depres-
sive symptoms following adverse childhood
experiences across both undergraduate and com-
munity samples.

Much of this work draws from a diathesis-stress
perspective, with stress exposure understood as acti-
vating cognitive vulnerability for depressive symp-
toms. Burani and colleagues [37,38], for example,
demonstrated interactions between adolescents’
blunted neural responsivity to reward and cumula-
tive exposure to acute stressors in predicting greater
depressive symptoms. Chicoine et al. [27] also found
that greater dysfunctional attitudes (i.e. related to
dependency, success, and self-control) interacted
with victimization in grade 6 to predict elevated
depressive symptoms 2 years later.

Elucidating more fine-grained effects of specific
types of stressors or facets of cognition has been an
additional focus of recent work. For instance, Mar-
chetti et al. [39

&

] used network analysis to examine
interactions between theoretically driven compo-
nents of cognitive vulnerability (i.e. dysfunctional
attitudes, cognitive errors, etc.) and stress exposure
in relation to depressive symptoms. In contrast to
the other studies mentioned, expected interactions
were nonsignificant. One possible explanation was
that aspects of cognitive vulnerability might be
stressor-specific, meaning that not all stressors acti-
vate cognitive mechanisms implicated in depres-
sion. Though other explanations are also possible,
such research supports the complexity of pathways
rved. www.co-psychiatry.com 3
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among stress, cognition, and depression and the
need for more nuanced investigations of these
associations.
BIOLOGICAL PATHWAYS

Recent studies have extended our understanding of
the biological bases of the stress–depression link by
investigating mechanisms that contribute to
changes in key biological systems. Bolstered by
technological advances that have increased both
capacity and feasibility in this area, recent research
has focused particularly on dysregulations of stress-
sensitive biological systems implicated in the patho-
genesis of depression. These include dysregulation
within the immune system, microbiome, endocrine
system, and neuroanatomical substrates.

Meta-analytic evidence has consistently docu-
mented associations of several inflammatory
markers [e.g. C-reactive protein (CRP), interleukin-
6 (IL-6), and tumor necrosis factor alpha (TNF-a)]
with depression [40]. However, it has historically
been unclear whether these are stable markers that
are present outside of depressive episodes, which is
key to delineating the role of inflammation as a
precipitating factor of depressive illness. Several
research groups have worked recently to fill this
gap in the literature. Zainal and Newman [41

&&

],
for example, offered an empirical test of the cyto-
kine theory of depression [42,43] and documented
that increased levels of CRP, IL-6, and fibrinogen
predict changes in depression diagnosis 9 years later
(as evidenced via depressive episode development or
relapse), particularly among those at risk for depres-
sion (e.g. women, and those with low income or
higher childhood trauma).

The microbiome also represents an exciting
realm for exploration within the stress–depression
literature. Emerging evidence supports the role of
the gut microbiome in mood regulation and high-
lights the role of stress in this association [44].
Recent investigations using animal models have
documented that chronic stress induces disturban-
ces in the microbiota and that antibiotic treatment
reverses stress-related depressive behaviors [45].
Translational work in humans further supports
the role of the microbiome as a mechanism through
which stress is related to depression. For example,
Coley et al. [46] found that early-life stress was
associated with alterations in the brain–gut axis,
which in turn predict elevated levels of perceived
stress and depression during adulthood. While this
work is preliminary, it highlights a promising emerg-
ing area of investigation.

Finally, advances in our understanding of the
neural correlates of depression highlight the role of
4 www.co-psychiatry.com
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stress in the pathophysiology of the illness. Of par-
ticular note are findings from the ENIGMA-MDD
consortium, which pools data from multiple sam-
ples worldwide. Findings from the consortium indi-
cate structural differences between those with and
without depression in brain regions that are sensi-
tive to the effects of stress [47]. Moreover, individ-
uals with depression show advanced brain-related
aging compared with nondepressed participants
[48

&

]. Findings from the consortium also provide
support for a diathesis-stress model. Whittle et al.
[49], for example, found that cortical thickness
across multiple neural regions interacted with edu-
cational attainment to predict depression.
CONCLUSIONS AND FUTURE DIRECTIONS

There have been numerous advances in stress and
depression research in the past 18months. Increas-
ing evidence documents that the connection
between stress exposure and depression is influ-
enced by affective, social, cognitive, and biological
factors and their association with one another [50].
One theme that emerged across multiple studies is
the importance of developing a nuanced, rather
than a global, understanding of mechanisms and
moderators that explain the stress–depression link.
For example, we have been able to better understand
the role of emotion regulation in depression by
considering nuanced conceptualization of emotion
regulation flexibility, interpersonal emotion regula-
tion, and the communication modality in which
emotion regulation occurs [19

&

,20
&

,23
&

,25
&&

]. Simi-
larly, nuanced investigations of social support
allowedresearchers to identifydistinct, andoccasion-
ally opposite, outcomes depending on the context or
manner in which the support was provided [25

&&

].
Even putatively established protective factors were
not universally helpful, with findings indicating that
we must consider characteristics of the individual or
the stressor [27,29]. This possibility is consistentwith
evidence that factors such as stressor type, duration,
and severity influence risk for depression, and that
different stressor characteristics may confer risk for
differentpeople [2,51]. Theneed toexamineboth risk
and resilience factors was also apparent. Indeed,
across subfields, there was an increased focus on
documenting factorspromotingwellbeing in the face
of stress, such as co-reflection, emotion regulation
flexibility, social support, and reparative environ-
ments [19

&

,24,27,52].
On an even broader scale, there has been an

increased focus on open, collaborative, and repre-
sentative science, which constitutes a critical direc-
tion for future research. Researchers are increasingly
preregistering their hypotheses and analytic plans
Volume 35 � Number 00 � Month 2022
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and sharing theirmeasures, statistical code, and data
to promote the transparency, reproducibility, and
replicability. In recent months, the value of collab-
orative science was highlighted in the context of
multisite andmultinational studies, which provided
evidence of global increases in stress and depression
during the COVID-19 pandemic [53]. A significant
benefit of collaborative science is that it enables rich
interdisciplinary work. Interdisciplinary teams have
leveraged members’ varied expertise to conduct
multimethod studies that incorporate biological,
cognitive, and self-report variables [54

&

]. Doing so
allows researchers to examine connections between
factors, thereby informing integrative models of
depression in ways that reflect the complexity of
the disorder. Many of these studies have capitalized
on technological advances to move beyond the
laboratoryandintoindividuals’everydaylife, thereby
investigating naturalistic and ecologically valid stres-
sors (e.g. [35

&

]). Studies are also using varying time
scales tomodel associative trajectories between stress
and depression on a moment-to-moment, day-to-
day, and year-to-year scale (e.g. [30

&&

,34]).
Finally, the field has increasingly recognized

the importance of considering the full spectrum
of human diversity, which has been neglected over
much of its history. Indeed, a growing literature
investigates the impact of stressors related to gen-
der diversity and marginalization on depression
(e.g. [55]). This increased emphasis on diversity
also includes cultural and racial diversity, with
recent work providing a much needed spotlight
on these constructs [56,57

&&

]. One approach that
will inevitably help acknowledge the spectrum of
human diversity is community-based participatory
research, in which researchers and community
stakeholders collaborate as equal partners in the
research process.

As the global pandemic, climate, and geopolit-
ical context continue to shift and change, a con-
tinued focus on these themes is critical for us to
continue the progress of the last 18months. By
engaging in collaborative, open science that uses
multiple methods to study the full breadth of
human diversity, challenging foundational assump-
tions, and examining both risk and resilience, we
move towards a more fulsome understanding of the
link between stress and depression.
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