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Abstract

People worldwide are currently confronted with a number of environmental and socio-political stressors, which act as a potent
source of subjective uncertainty. The uncertainty arising in response to volatility and unpredictability of adversities is amplified
by their (mis) representation in media news. While the causal effect of media news on vicarious traumatization has been well
established, here we argue that the impact of negative media news is principally related to distress and anxiety stemming from
the uncertainty-inducing effect of media representations of states of the world.
As a growing body of research suggests, the need to minimize uncertainty related to global stressors is a significant driver of
media news use. However, extensive media exposure perpetuates stress and is associated with symptoms of psychopathology.
The self-perpetuating vicious circle of worry and excessive media consumption has been amply confirmed by new research
related to the COVID-19 pandemic. Furthermore, attempts to alleviate stress and anxiety stemming from uncertainties often
result in maladaptive strategies. In particular, tightening of beliefs and adoption of rigid behavioral patterns may prompt various
forms of socially detrimental behavior. Critical factors in prevention and remediation are limiting media overexposure and
therapeutic interventions focused on increased tolerance of uncertainty.
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Abstract

 

People  worldwide  are  currently  confronted  with  a  number  of  environmental  and  socio-political
stressors, which act as a potent source of subjective uncertainty. The uncertainty arising in response
to volatility and unpredictability of adversities is amplified by their (mis) representation in media
news. While the causal effect of media news on vicarious traumatization has been well established,
here we argue that the impact of negative media news is principally related to distress and anxiety
stemming from the uncertainty-inducing effect of media representations of states of the world. As a
growing body of research suggests, minimizing uncertainty related to global stressors is a significant
driver of media news use. However, extensive media exposure perpetuates stress and is associated
with  symptoms of  psychopathology.  The self-perpetuating vicious  circle  of  worry and excessive
media consumption has been amply confirmed by new research related to the COVID-19 pandemic.
Furthermore,  attempts to alleviate stress and anxiety stemming from uncertainties often result  in
maladaptive strategies. In particular, the adoption of rigid behavioral patterns may prompt various
forms  of  socially  detrimental  behavior.  Critical  factors  in  prevention  and  remediation  include
limiting media overexposure and implementing therapeutic interventions that focus on increasing
tolerance to uncertainty.

Keywords: anxiety; cognitive psychology; social context; stress; uncertainty; media news

Introduction

It  has been long recognized that exposure to a stream of negative media news is  detrimental to
overall well-being and mental health. Although media news can have positive, neutral, or negative
content, the majority of news items have a negative valence. Concerns [1,2]. It is well established
that  news  consumers  pay  more  attention  to  negative  news  [3],  which  also  elicits  stronger
physiological  and  psychological  reactions  [4,5].  Negativity  drives  particularly  online  news
consumption [6,7] and social media platform use [7]. Moreover, even people who do not receive
regular news updates can still be confronted by news events through the people they follow on social
media [8].

 A large body of previous research has convincingly established the association between the
media exposure and symptoms of post-traumatic stress related to various life-threatening stressors,
such as war conflicts [9,10];  terrorism and other acts of mass violence [11-15]; natural disasters
[16,17]; and recently also the COVID-19 pandemic (see sec. 3). Additional lines of research have
associated negative or violent news watching with anxiety and depression, self-destructive behaviors
and other mental health issues [18,19]. In addition to PTSD, anxiety and depression also showed
significant linkages with indirect (media-transmitted) contact with disasters and large-scale violence
[20,21].

A major implication of this  research is that the long-standing dichotomy of  direct  versus
indirect (i.e., media-transmitted) exposure to psychological and traumatic stressors, as also codified
in DSM-V [22], is problematic, as the distal and indirect levels are increasingly merged with the
proximate and direct level  of stressful  impact.  Recent research provided extensive evidence that
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indirect exposure is associated with stress symptoms and other psychopathologies comparable to
those linked to direct exposure [13,16,23-27].  

However, traumatic news constitutes only a minority of news items traversing various media
outlets. While relatively scant, emerging evidence suggests that exposure to everyday nontraumatic
news  affects  emotional  states  and  mental  well-being  as  well  [28,29].  The  dominant  focus  on
vicarious psychological trauma may have obscured the fact that the complex relationship between
media news consumption and its  negative mental health effects  appears to be,  to a large extent,
mediated by uncertainty. In this narrative review, we present a sustained argument that uncertainty
now  must  be  recognized,  alongside  vicarious  traumatization,  as  a  major  outcome  of  media-
transmitted adversities. First,  we focus on reviewing current research linking media consumption
with  current  sociopolitical  and  environmental  adversities.  In  the  next  section,  we  zoom  in  on
cognitive mechanisms through which media news elicits uncertainty and negative anticipation before
turning to behavioral consequences of media-related uncertainty. Finally, we conclude with a brief
section on remediation and resilience building.  

Global Adversities, Uncertainty, and Media

Uncertainty is a multidimensional construct and has been defined in various ways [30-32]. At its
most basic, uncertainty is a subjective state that captures a subject´s belief about the state of the
world. It is often used to refer to the lack or inconsistency of information about an event or situation.
Computations of subjective estimates of uncertainty predict acute stress responses in humans [33]
and  depressive  symptoms  [34].  Several  prominent  models  pose  a  direct  causal  link  between
uncertainty  and  anxiety  [35-37].  Indeed,  anxiety  has  been  defined  as  "anticipatory  affective,
cognitive and behavioral changes in response to uncertainty about a potential future threat" [34] (p.
489).  Furthermore,  subjective  feeling  of  uncertainty,  or  uncertainty  distress  [38],  may  be
accompanied by or instigate a host of other mental states, such as helplessness, frustration, anger,
guilt, and grief [39]. 

 Currently, there are two major factors mediating the intensity of the psychological impact of
uncertainty  on  populations.  First,  global  communities  are  confronted  with  a  plethora  of
interconnected  sociopolitical  and  environmental  adversities,  all  characterized  by  high  levels  of
complexity,  unpredictability  and volatility:  from progressing  and potentially  catastrophic  climate
change,  accelerating  economic  inequality,  wars  and  conflicts,  widespread  displacement  and
migration,  the resurgence of authoritarian political  tendencies in many parts of the world, to the
COVID-19 pandemic, and potential threats of uncontrolled artificial intelligence, to name but the
most obvious ones. Other chronic problems arising from more local contexts add to the burden of
global adversities. While there is at present no generally accepted definition of what constitutes a
'stressful event' [40,41], it is nevertheless evident that people are currently confronted with a range of
psychological and traumatic stressors [42]. To varying degrees, they span ongoing situations, as well
as expected or potential future developments. The protracted, inherently complex, and unpredictable
nature of such adversities translates into numerous situational uncertainties about personal prospects
and the possibility of achieving life goals [43,44]. Uncertainty-related worry and anticipation range
from severe existential threats, including the possibility of imminent death (Will the Russian attack
on Ukraine escalate into nuclear war?) and threats to the achievement of primary life goals and
motivations to less severe but still worrisome and potentially traumatic uncertainties regarding social
and economic security. While some may have a limited duration (Will the feared politician be elected
in the upcoming election?), many are ongoing with no clear resolution in sight. For many people,
these global stressors will additionally exacerbate personal uncertainties, involving doubts in self-
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views and world-views [45]. 
Uncertainty  most  often  has  a  temporal  dimension,  as  it  is  related  to  outcomes  that  are

supposed to occur in the future and stems from the subject´s inability to predict future events. The
inherently anticipatory nature of uncertainty-related stressors and their  negative consequences on
mental  health  have  been  long  recognized  [46,47].  In  the  realm  of  socio-political  adversities,
uncertainty and anticipation of economic shocks, not just their occurrence, were highlighted as a
significant causal mechanism linking poverty and mental illness [48]. Studies have demonstrated that
uncertainty surrounding elections, governance changes, and economic downturns can lead to future-
oriented anxiety, heightened vigilance, and cognitive rigidity [49]. Therefore, it is not surprising that
a recent psychological survey showed that 81% of US adults pointed “global uncertainty” as a source
of chronic stress [50]. Chronic uncertainty exerts a particularly heavy toll on people living under
multiple strains and in precarious conditions, such as refugees and displaced persons [51-53], and on
people  living  under  continuous  traumatic  situations,  intensively  covered  by the  media,  such  as
populations affected by Israeli-Arab conflicts or war in Ukraine. Individuals living in such chronic
situations seem to be mainly concerned with the future, i.e., with anticipated future danger and threat,
and their thinking is dominated by fantasies of what might happen and ways of avoiding it [54,55]. 

Second, as we further elaborate in the following sections, media (mis)representations of the
reality and potential consequences of adversities further exacerbate uncertainty, along with feelings
of uncontrollability and unpredictability, as well as negative anticipation toward socio-environmental
stressors. If theoretical models of uncertainty, particularly Bayesian computational models, pose the
uncertainty  to  arise  from  discrepancies  between  top-down  expectations  and  sensory  outcomes
[56,57], it  bears emphasizing that the socio-political and environmental adversities are to a large
extend  (or  to  many  people)  hidden  to  direct  sensory  observation,  their  reality  and  potential
consequences being established only by representations diffused by mass and social media. Another
key  factor  in  socio-political  uncertainty  is  the  role  of  misinformation  and  propaganda,  which
contributes to fear, panic, distrust and further exacerbating psychological distress. Misinformation
and propaganda have been linked to increased polarization and cognitive rigidity [58], the adoption
of conspiracy theories as a means of reducing uncertainty [59], and heightened distress and anxiety
due to conflicting narratives and media sensationalism [53]. 

Two Case Studies

Uncertainty as a Defining Feature of the COVID-19 Pandemic

Pervasive  uncertainty  has  been  a  fundamental  aspect  of  the  public  health  crisis  caused  by  the
COVID-19 pandemic -  a  global  and chronic  psychological  stressor  with  severe  implications  for
mental  health  and  well-being  [60,61].  The  pandemic  provided  new  incentives  for  a
reconceptualization of the very notion of the traumatic stressor (as captured, e.g., in DSM-V), as its
negative impact relates to the future rather than the past and to indirect as much as to direct exposure
[62,63].  While  this  reconceptualization  is  theoretically  compelling,  it  remains  underexplored
empirically and requires further research to assess its  validity in relation to long-term diagnostic
outcomes. 

Robust  evidence  from extensive  research,  including  both  cross-sectional  and  longitudinal
designs,  using  both  convenient  and  representative  samples,  confirms  that  excessive  exposure  to
pandemic-related media is a substantial predictor of detrimental psychological effects. These effects
include  heightened  levels  of  anxiety  [64],  depression  [64,65],  psychological  distress  [66,67],
posttraumatic stress symptoms [68], schizotypal traits [69], and substance use [70]. 
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This negative impact on the psychological state has been found to be more pronounced in
social media than in traditional media [64,68,71-73]. Several studies have focused primarily on the
use  of  online  or  social  media  during  pandemics.  They confirm a  connection  between excessive
electronic (internet) media exposure and the prevalence of stress, generalized anxiety, depression,
and long-term psychological  distress [66,70,74].  Such a  pattern was confirmed in a  study using
ecological  momentary  assessments  that  found  a  positive  association  between  daily  exposure  to
COVID-19 news, worry, and hopelessness [75]. Social media has also fueled the rapid spread of
misinformation and rumors, which can create a sense of panic and confusion among the public [76],
underscoring the importance of combating the "infodemic" during a public health emergency [77].
However,  these  studies  rarely  distinguish  between  specific  platforms  (e.g.,  Twitter,  Facebook,
Telegram,  TikTok,  Reddit)  or  types  of  use  (e.g.,  news  seeking vs.  social  interaction).  This  is  a
significant limitation,  as different platforms foster distinct emotional climates and are shaped by
unique algorithmic dynamics, which may influence their psychological impact in different ways. 

While the existing body of literature robustly supports a link between media exposure and
adverse psychological outcomes during the COVID-19 pandemic, it  is important to note that the
majority of these studies rely on cross-sectional designs and self-report measures. As a result, our
understanding  of  the  reciprocal  relationship  between  distress  and  media  use—such  as  whether
psychological  distress  drives  increased  doomscrolling  or  vice  versa—remains  limited.  However,
some studies have also employed more rigorous methodologies, including longitudinal designs and
ecological momentary assessment [75]. Additionally, there is a lack of standardization in how media
exposure is defined and measured, with few studies differentiating between media platforms, content
types,  or  modes  of  engagement  [71,73].  There  is  also  a  notable  lack  of  research  into  potential
protective factors, although some studies have begun to address this gap [71].

Current War in Ukraine

War-induced uncertainty encompasses a wide range of anxieties, including geopolitical instability
(e.g., fear of war escalation, nuclear threats, and global security risks), economic uncertainty (e.g.,
rising energy prices, disrupted supply chains, and inflation concerns), and humanitarian crises, such
as  displacement,  refugee  movements,  and  ethical  dilemmas  regarding  international  response.
Individuals  with  high  levels  of  intolerance  of  uncertainty  (IU)  are  more  likely  to  experience
heightened  levels  of  stress  when confronted  with  uncertain  or  unpredictable  circumstances,  like
wartime [78]. Fear of war has been found to increase the level of stress, anxiety, and depression,
while also strengthening the future anxiety and IU [79]. The anticipatory uncertainty surrounding the
conflict  (e.g.,  potential  escalation,  economic  instability,  geopolitical  tensions)  parallels  the
uncertainty associated with global health crises but differs in that it  involves military aggression,
political narratives, and humanitarian crises, which create unique patterns of stress and information-
seeking behavior [53]. Just as with the COVID-19 pandemic, social media plays a dual role in war-
related uncertainty–it serves as both a source of information and a catalyst for misinformation and
emotional  distress.  Real-time updates  create  a  heightened sense of  crisis,  leading to  compulsive
checking of news feeds  ("doomscrolling"),  a behavior that  has been directly linked to  increased
psychological distress and rumination [80].

The ongoing war in Ukraine provides a critical example of how media coverage of armed
conflicts can amplify uncertainty-related mental health symptoms, even in populations not directly
involved in the conflict.  The pervasive dissemination of war-related news through various media
channels has profound implications for public mental health. Individuals, even those geographically
distant from conflict zones, can experience significant psychological distress upon exposure to such
content. Recent research highlights that war-related uncertainty, particularly media-induced exposure
to conflict, has  significantly augmented levels of stress, anxiety, depression, and/or post-traumatic
stress in Czech, Slovak, German, Polish, Italian, and even Taiwanese populations [55,81-83]. 
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Kalaitzaki et al. (2024) [84] provided a cross-sectional analysis of the impact of war across 11
countries on populations in areas directly or indirectly affected by the conflict,  focusing on war-
related  stressors  and  PTSD  symptoms.  Individuals  exposed  to  war-related  stressors,  including
displacement, violence, and loss, are at a heightened risk for developing PTSD. However, the authors
also highlight the significant role of media coverage and uncertainty, which are not often directly
linked to conflict but have substantial psychological effects. Continuous media coverage, especially
news reports focusing on graphic images or uncertain political developments, was found to heighten
feelings of anxiety and helplessness among those already traumatized by the war. Constant media
bombardment, especially when coupled with the prolonged uncertainty about the war’s resolution,
contributes significantly to the mental health toll observed in populations. Uncertainty, in this case, is
not just related to the physical dangers of war but also to the unpredictability of the future and a
general  sense  of  destabilization.  This  research  emphasizes  that  the  mental  health  effects  of  war
extend  beyond  direct  trauma,  with  media  and  uncertainty  being  central  factors  in  the  broader
psychological impact of conflict.

Individual Differences in Intolerance of Uncertainty 

The ability to tolerate uncertainty is a critical factor in adapting to unfavorably changing conditions
with  low  predictability.  Conversely,  the  IU has  been  defined  as  “an  individual´s  dispositional
incapacity to endure the aversive response triggered by the perceived absence of salient key,  or
sufficient information, and sustained by the associated perception of uncertainty” [32] (p. 31). IU, as
a set  of negative cognitive,  affective,  and behavioral reactions to  situational uncertainty [38,85],
predicts acute subjective and psychological stress response in humans [33] and defensive responding.
It functions as a catalyst of anticipatory anxiety and catastrophic thoughts and negative rumination
on  possible  negative  and  catastrophic  outcomes  [32,86].  IU  has  been  identified  as  a  critical
transdiagnostic risk factor and component of internalizing psychopathology across a range of mental
disorders,  such as  generalized, panic, and social anxiety disorders, obsessive-compulsive disorder,
depression, eating disorders, and others [87-89]. Individuals with high levels of IU are more likely to
experience  heightened  levels  of  stress  when  confronted  with  uncertain  or  unpredictable
circumstances, like wartime [78]. This connection has been amply documented in the context of
COVID-19: Recent research has confirmed a direct association between IU and negative mental
health outcomes during the pandemic [90-94].

A number of recent studies have specifically examined the link between media use, IU, and
negative psychological effects [68,95-97]. A direct effect of IU on problematic social media use [98]
and  mobile  addiction  [99],  as  well  as  moderation  effects  between  both  depression/anxiety  and
problematic social media use, was found [100]. IU also mediated the effect of fatigue related to
COVID-19 to depressive symptoms [101] and partially mediated the relationship between media
exposure to COVID-19 and acute stress [102]. 

Demographic Differences in Intolerance of Uncertainty 

Emerging  research  indicates  that  IU  varies  across  individuals  and  populations,  influenced  by
demographic  factors  such as  age,  gender,  cultural  background,  and socioeconomic  status.  While
individual  differences  in  IU  significantly  influence  responses  to  media-induced  uncertainty,
understanding  demographic  differences  in  IU  is  crucial  for  developing  targeted  therapeutic
implications for interventions aimed at reducing media-induced stress. Research indicates that IU
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levels  fluctuate  across the lifespan [103].  A recent  meta-analysis  revealed significant  age-related
differences, with adolescents exhibiting higher IU compared to adults and older adults [104]. This
heightened  intolerance  in  younger  individuals  may  be  attributed  to  developmental  factors  and
varying coping mechanisms. Additionally, studies suggest that IU correlates with anxiety and other
psychological issues in older adults. 

Regarding media  use,  research has  shown that  younger  populations  (ages  15-20)  tend to
engage in higher levels of media consumption, making them more vulnerable to doomscrolling and
increased anxiety [105]. Older adults (ages 45-55) are more susceptible to economic and political
uncertainty,  exhibiting  stress  responses  driven  by  financial  instability  and  governance  concerns
[106]. Therefore, for younger individuals, strategies such as limited media consumption, cognitive
restructuring, and digital literacy training may be particularly effective. In contrast, older adults may
benefit  from  mindfulness-based  interventions  and  cognitive  reframing  techniques  to  mitigate
uncertainty-related stress [107]. 

Gender has been identified as another significant factor influencing IU. Studies indicate that
females  often exhibit  higher  levels  of  IU [108]  and score higher  in  constructs  related to  health
anxiety  and  IU  [109,110],  showing  a  stronger  relationship  between  IU  and  negative  future
orientation. Research involving university students found that female participants scored higher on
measures  of  trait  worry,  IU,  and cognitive  avoidance  compared to  males.  While  both  male  and
female entrepreneurs face uncertainty, their decision-making processes may differ [111]. However,
findings  on  how  IU  and  gender  jointly  affect  decision-making  strategies  like  effectuation  and
causation are mixed, indicating the need for further exploration. These findings suggest that women
may experience and react to uncertainty differently than men, potentially due to a combination of
biological, psychological, and sociocultural factors.

However, it's important to note that some studies report no significant gender differences in
IU [112]. For example, research investigating the relationship between IU and psychological well-
being found no gender differences in IU scores among participants. This suggests that the impact of
IU may be more pronounced in certain contexts or populations rather than being universally higher
in females.

Socioeconomic  status  and  education  are  other  crucial  factors  that  can  influence  an
individual's IU. While specific studies on the direct relationship between socioeconomic status and
IU are limited, it is plausible that individuals with higher socioeconomic status and education levels
may develop more effective coping strategies for dealing with uncertainty. Higher socioeconomic
status individuals often have access to better resources, healthcare, and social support systems, which
can  buffer  the  negative  effects  of  uncertainty  and  stress.  Conversely,  individuals  from  lower
socioeconomic  backgrounds  may  face  additional  stressors,  such  as  financial  instability,  limited
access  to  healthcare,  and  social  discrimination,  which  can  exacerbate  IU.  These  stressors  may
increase their vulnerability to anxiety and related disorders as the uncertainty surrounding their daily
lives becomes more pronounced. The chronic stress associated with economic hardship can lead to
heightened sensitivity to uncertainty, making it more difficult to cope with ambiguous situations.

Additionally, educational attainment plays a role in shaping an individual's ability to manage
uncertainty. Higher levels of education are associated with better problem-solving skills, greater self-
efficacy,  and improved emotional regulation, all of which can reduce the impact of IU [113]. In
contrast,  individuals with lower educational attainment may lack these coping resources, making
them more susceptible to the negative psychological effects of uncertainty [114].

Cultural influences are another important demographic consideration. IU is not only shaped
by individual psychological traits but also by the social and cultural environments in which people
live, and cultural factors significantly influence how individuals experience and cope with IU. In
collectivist cultures, where social harmony, group cohesion, and interdependence are highly valued,
uncertainty may be viewed as a potential threat to relational stability. As a result, individuals from
collectivist  cultures  might  experience heightened anxiety and distress when faced with uncertain
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social  outcomes  or  the  possibility  of  disrupting  group  expectations  [115].  This  social-related
uncertainty  can  increase  IU,  particularly  in  the  context  of  interpersonal  relationships  and  social
approval [116]. On the other hand, in individualistic cultures, where autonomy, independence, and
self-expression are prioritized, uncertainty may be experienced as a threat to personal control and
self-efficacy [117]. Individuals in these cultures may experience greater distress when uncertainty
undermines  their  sense  of  personal  agency  or  the  achievement  of  individual  goals  [118].  The
difference in how uncertainty is perceived—social versus personal control—suggests that therapeutic
approaches should be tailored to cultural contexts to better address the distinct ways in which IU
manifests.

Mediating Role of Vigilance and Future-oriented Thought 

Psychological and neural mechanisms through which uncertainty-inducing stressors elicit negative
mental states, particularly anxiety, and may lead to psychopathology have been extensively described
in literature [31,35,36,57,119,120], and these models are broadly relevant in the present context. Due
to space constraints, we briefly focus on two processes, which we take to be of critical importance in
processing media news. 

Vigilance

Humans  display  sustained  vigilance  and  defensive  responses  under  conditions  of  uncertainty
[31,32,85]. While sustained vigilance represents the initial adaptive response under conditions of
uncertainty [35,120], it can develop into hypervigilance, that is, increased attention to threatening or
potentially threatening stimuli.  Hypervigilance has been singled out as one of five key processes
involved in aberrant and excessive  anticipatory responding to uncertainty[31]. It is tightly coupled
with  attentional  threat  bias,  referring  to  the  fact  that  negative  valence  content  captures  human
attention more than other content [121,122]. Converging evidence suggests that negative emotional
contents  are  prioritized  even  in  early  visual  attention  more  than  neutral  content  [122-124].
Uncertainty-related hypervigilance “locks into” the above-mentioned propensity of news to prioritize
content with negative valence and the tendency of people in a situation of high uncertainty to explore
negative information [125] and appraise emotionally ambiguous information in negative terms [126],
thus initiating a vicious circle, which we describe below.  

Although the mechanism of hypervigilant response to uncertain threat is well-supported in the
literature,  it  has  not  been investigated  in  studies  that  would  accurately  reflect  real-world  media
consumption patterns and which could account for the complex interplay between the type of media
consumed and the individual’s baseline level of anxiety or stress. Thus, while uncertainty-related
vigilance may align with news media’s tendency to emphasize negative content, further research is
needed  to  explore  how  the  framing  of  news,  individual  differences,  and  media  platform  type
contribute to this relationship.

Future-oriented Thought 

Since  uncertainty-related  worry  mostly  concerns  future  events  and  situations  with  an  uncertain
outcome [127], the aversive uncertainty generated by the appraisal process of media news hinges on
the subject's mental construction of some possible future state of affairs implied by the news item.
The  key  cognitive  mechanisms  are  episodic  and  semantic  simulations  of  future  events  [128].
Episodic  simulation  constructs  a  detailed  mental  representation  of  a  specific  autobiographical
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situation in the future [129]. Much less is known about semantic simulation-driven expectations , that
is, predictions and future thinking about more general or abstract states of the world that may arise in
the future (e.g., thinking about what the consequences of global warming will be like 25 years from
now [130].  Both forms are likely involved and mutually  intertwined in  the appraisal  process  of
media-related  stressors.  Since  imagining aversive events  has  emotionally  aversive consequences,
internal  simulations  themselves  incur  some  of  the  same  costs  as  real-world  experience  [131].
Growing literature  connects  psychological  distress,  particularly  internalizing  psychopathology,  to
disturbances in both episodic and semantic future thinking. It has long been recognized that future-
oriented cognitions play a central role in the development of depression and anxiety [132,133]. Both
conditions  are  commonly  characterized  by  negative,  future-oriented  thought  patterns  [134,135].
Mental simulation of future events may be the mechanistic link between uncertainty (as a breeding
ground of anxiety) and affective responses [136]. 

Although both types of future-oriented thinking are central to the appraisal of uncertainty, the
literature has largely focused on episodic simulations, with limited research on the role of semantic
simulations in the context of media-induced stress. Notably, while there is growing evidence that
future-oriented thinking can both exacerbate and mitigate psychological distress, the findings are
inconsistent. For example, some studies suggest that structured mental simulations of stressful events
can improve emotional regulation and increase the propensity for problem-focused coping [137,138].
In contrast, other studies argue that suppressing the mental simulation of feared future events can
help prevent the onset of anxiety [139].

Furthermore, much of the existing research predominantly focuses on clinical populations,
with little attention paid to how future-oriented cognition operates in nonclinical groups. This is a
significant  gap  in  the  literature,  as  many  individuals  in  the  general  population  experience
uncertainty-related anxiety without meeting the clinical criteria for disorders such as generalized
anxiety or depression.  A deeper exploration of the neural mechanisms underlying future-oriented
thought  in  nonclinical  populations,  particularly  in  response  to  uncertainty-inducing media,  is  an
important avenue for future research.

In summary, the existing literature on vigilance, future-oriented thought, and their roles in
media-induced anxiety has provided important insights. However, there remain significant gaps that
must be addressed. Future research should consider more longitudinal and experimental designs to
establish causal relationships, explore the effects of different media types, and investigate the neural
mechanisms  involved.  Additionally,  expanding  the  focus  beyond  clinical  populations  will  help
clarify how these processes operate in the general population and contribute to the development of
anxiety and other mental health issues. By addressing these gaps, we can enhance our understanding
of how uncertainty-related processes interact with media consumption to shape psychological and
emotional responses.
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Behavioral Consequences of Subjectively Felt Uncertainty

Vicious Circle of Uncertainty and Media News Consumption

As Hirsh et al. (2012)[35] aptly observe, much of our lives are spent trying to reduce and manage
uncertainty. Management of uncertainty is a complex process, and reduction or resolution are not the
only  strategies  people  pursue  in  the  face  of  uncertainty  [140].  Nevertheless,  aversive  feelings
stemming  from  uncertainty  typically  lead  to  attempts  to  minimize  them,  which  often  involve
maladaptive responses such as hypervigilance, repetitive negative thinking, reassurance seeking, and
increased checking behavior. Uncertainty reduction theory [141] posits that people are motivated to
seek information in the aftermath of a traumatic or threatening event to reduce anxiety. 

 As discussed above, as substantial body of research indeed confirms that people in uncertain
situations, such as disaster events or pandemics, seek information via media to alleviate negative
feelings,  yet  extensive  media  exposure  perpetuates  stress  and  is  associated  with  symptoms  of
psychopathology, and this pattern is particularly characteristic of the use of social media [27,74,142-
145]. Conversely, news avoidance can have a positive effect on mental well-being [146]. While some
degree  of  media  use  to  obtain  information  and  alleviate  distress  is  adaptive  in  the  setting  of
momentary  or  long-term  stressors,  in  practice,  there  is  no  clear-cut  division  between  adaptive
information seeking, which (at least initially) may serve to guide rational decision-making and action
vis-à-vis  particular  adversity,  and  compulsive  news  consumption,  mainly  driven  by  the  need  to
alleviate aversive feelings of worry and anxiety. A need to minimize uncertainty is thus a major
driver  of  news use,  which,  however,  may escalate  into  a  vicious  circle  of  iatrogenic-like  media
consumption, which reciprocally further increases worry and anxiety. 

Growing number of studies currently provide empirical evidence of this pattern. In the study
conducted in the aftermath of the 9/11 attacks, Cho et al. (2003)[147] established that negative affect
resulting from television news use after the attacks drove future TV news use and predicted negative
affect responses several months later. Such a pattern has been confirmed in a recent longitudinal
study following two terrorist  attacks: trauma-related media exposure perpetuates  a cycle  of high
distress and worry, leading to increased subsequent trauma-related media consumption, which further
promotes  increased  distress  [143].  In  a  similar  way,  a  study  of  anticipatory  media  exposure  to
hurricanes  found  that  personally  forecasted  posttraumatic  responses  and  storm-related  media
consumption before an approaching hurricane are important correlates of post storm psychological
adjustment [148]. 

The self-perpetuating vicious  circle  of worry and excessive media consumption has  been
again amply confirmed by new research related to COVID-19 pandemic. Several studies found that
pandemic worry predicted increases in pandemic media consumption and doomscrolling, which in
turn predicted subsequent increases in negative affect and pandemic worry [74,149-151]. According
to daily survey studies, increased exposure to COVID-19 news on one day increased COVID-19
worries the next day, and vice versa, higher worries on one day predicted higher media exposure the
next day [150,151]. Increased media consumption during the pandemic may thus initially serve as a
potential  coping strategy to  handle  pandemic-related  distress  but  often  results  in  inducing more
worries through mechanisms of overexposure and rumination [149]. Individuals with high levels of
trait  anxiety,  neuroticism, and history of severe maltreatment, as well  as those with more severe
baseline psychopathology, have a tendency to exhibit increased overall levels of media exposure and
thus  constitute  a  particularly  vulnerable  group  [72,150].  Moreover,  it  is  the  very  nature  of
contemporary platforms for delivering media news to escalate such effects. Previous research has
also established that increases in IU correlate positively with mobile phone penetration and internet
usage.  These  technologies  thus  increase  reassurance  seeking  and  reduce  spontaneous,  everyday
exposures to uncertainty, which may lead to psychopathology by increasing IU and anxiety [152].  It
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has been shown that individuals with higher IU, frequent internet searches about COVID-19 led to
higher fear of COVID-19, which is considered both an outcome and a cause of IU [95].   

Cognitive Inflexibility, Compensatory Control, and Tightening of Beliefs 

In addition to information seeking and fact checking, people experiencing uncertainty-related worries
and anxiety often engage in processes of compensatory control in an effort to imbue the world with
order  and  predictability  [59].  Uncertainty  and  uncontrollability  breed  the  loss  of  meaning.  The
aversive reactions then result both from the perceived threat to one's motivations and goals and from
the  decreasing  ability  to  make sense  of  the  changing and volatile  social  environment  and one's
prospects in it, which prompts maladaptive strategies to restore the sense of meaning to events in the
world. A drive to reduce uncertainty is tightly coupled with cognitive inflexibility. Individuals with a
lower  threshold  for  tolerating  uncertainty  tend  to  be  more  rigid  and  close-minded  in  their
worldviews,  values,  and attitudes  [45,153],  especially  when uncertainty is  explicitly  linked with
threat  [154,155].  Psychological  models,  such  as  the  uncertainty-identity  theory  [156],  meaning
maintenance model [157], and compensatory control theory [158,159], have elaborated on how the
defensive need to alleviate uncertainty leads to group identification,  ideological inflexibility,  and
dogmatism. Such “tightening of beliefs” functions as a defensive response to intolerable stress and
uncertainty and may affect mental health in a transdiagnostic manner [160]. The  “tight beliefs” or
rigid interpretations may be linked to conspiracy thinking [58] and may attain a form of delusional
ideation  [44].  They  have  profound  political  and  social  consequences  as  they  fuel  polarization,
partisanship, fanaticism, and extremism [161,162]. Ultimately, such tight beliefs contribute to the
spreading of  conspiracy  theories  and other  forms of  socially  detrimental  behaviour,  thus  further
enhancing subjective uncertainties about the states of the world.     

 However,  attempts  to  minimize  short-term  uncertainty  by  adoption  of  rigid  cognitive
structures  and  behavioral  patterns  are,  in  the  long  run,  often  maladaptive  strategies  [32,35].
Typically, people who turn to conspiracy beliefs in an attempt to alleviate the negative experience of
uncertainty  do  not  succeed  in  this  attempt  and  may  even  experience  short-term  increases  in
uncertainty aversion, anxiety, and existential dread [163]. Importantly, a tightening of beliefs under
conditions of chronic stress and uncertainty does not automatically  translate into maladaptive or
deviant social behavior. 

Strength of Evidence and Methodological Considerations

While,  as  just  reviewed,  there  is  a  growing  research  linking  IU  to  media  consumption  and
psychological discomfort, many of these studies rely primarily on cross-sectional designs and self-
reported measures,  which have inherent limitations. Cross-sectional studies only record one time
point, making it impossible to discern causality—whether IU causes higher media use and anxiety or
whether excessive media exposure worsens IU and distress. Furthermore, self-report measures are
susceptible  to  recall  bias  and  social  desirability  effects,  as  individuals  may  overestimate  or
underestimate  their  media  intake  and  emotional  impact  [65].  Future  research  should  prioritize
longitudinal designs and experimental methods to elucidate the causal relationships between media
exposure,  IU,  and  psychological  distress.  The  measurement  of  media  exposure  is  often  poorly
standardized, ranging from self-reported hours to vague categories such as “many times per day,”
and rarely differentiating between active and passive use or the specific type of content consumed.
Many studies rely on self-reported data, which may be subject to recall bias, as participants often
struggle  to  accurately  estimate  their  media  consumption  habits  [76].  Future  studies  should
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incorporate objective digital tracking methodologies to refine these findings and better assess real-
time media exposure patterns.

Another important limitation is the lack of consistent definitions and measurements of IU
across  studies.  Some  studies  measure  IU  using  general  anxiety  measures  while  others  employ
particular IU scales to detect anticipatory worry or avoidance actions. This inconsistency makes it
difficult to evaluate results across populations and situations [32].

Potential Biases in Literature

Many studies rely on convenience samples, often recruited through online platforms, which raises
concerns about sampling bias—such as the overrepresentation of the young, educated, with digital
literacy—and limits the generalizability of the findings. A related problem is the overrepresentation
of WEIRD (Western,  Educated,  Industrialized,  Rich,  and Democratic)  populations in psychology
research [164]. Most studies on IU, stress, and media consumption are undertaken in North America
and Western Europe, which limits the cross-cultural application of the findings. For example, while
American and European populations report high levels of uncertainty-induced stress due to political
instability and economic downturns, research from East Asia suggests that collectivist cultures may
use different  coping mechanisms, such as social  cohesion and community-based stress buffering
[165].  In  contrast,  extended  uncertainty  is  frequently  normalized  in  Middle  Eastern  or  conflict-
affected areas, resulting in distinct patterns of emotional regulation and resilience [53]. 

Cross-Cultural Perspectives on Media Influence

The media's influence on generating uncertainty perceptions differs around the globe. While Western
media regularly sensationalizes crises and political instability, resulting in fear-driven engagement
(doomscrolling),  authoritarian  media  frequently  restricts  uncertainty-inducing  news  in  order  to
maintain societal control. For example, during the COVID-19 pandemic, studies found that media
exposure  increased  uncertainty-related  anxiety  in  democratic  countries,  whereas  in  China,  state-
controlled media reduced coverage of negative outcomes, resulting in lower reported stress levels
despite real risks [102]. Such disparities imply that media-induced doubt is influenced not only by
global  crises  but  also  by  governmental  policies,  media  freedom,  and  cultural  attitudes  toward
uncertainty.

Preventive measures and remediation 

Managing Media Consumption

Even a  cursory search  of  the  internet  yields  dozens of  popularizing  articles  from mental  health
professionals  advising  readers  to  limit  the  intake  of  negative  media  and  avoid  excessive
"doomscrolling" and compulsive social media use for the sake of their mental health. Behavioral
coping with the influx of negative media news must be primarily focused on the aforementioned
amplifying effects of the media in spreading uncertainty and stress, along with their adverse mental
states. However, while behavioral coping strategies must address the amplifying effects of media in
spreading uncertainty and stress, a nuanced approach is needed, as complete avoidance may also
have unintended consequences.

As noted above, robust evidence has shown a positive association between the frequency/total
time spent watching or reading media news and symptoms of mental distress and, therefore, points to
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the need to limit the amount of time spent with media [10,64,66,166].  Even one or more hours of
daily TV watching might have some negative consequences [10,13,167]. Specifically, Bendau et al.
(2021)[64] reported that the critical threshold of 7 times per day and 2.5 hours of media exposure
differentiates between mild and moderate symptoms of anxiety and depression. This implies that
while avoidance is generally considered a less adaptive strategy, in the present context, what might
be termed "informed avoidance" might prove to be a positive reaction. Preventing overexposure to
media, particularly in vulnerable groups, is thus critical to buffering distress. 

The  specific  circumstances  of  media  consumption  present  another  opportunity  for
intervention. There is some evidence to suggest that negative emotional responses to negative news
can  be  mitigated  by  constructive  news  reporting  and  peer  discussion  [168].  Patterns  of
reading/watching may also play a role, with reading entire articles presenting a safer alternative to
mere headline browsing [71]. However, reading anonymous and often highly negatively balanced
comments under web news articles leads to an increase of subjectively perceived stress, anxiety, and
depression induced by the media [71]. Moreover, in the absence or ambiguity of information, people
contribute to the spread of misinformation [169] or disinformation, a subject of much recent attention
[170-172]. Adaptive media consumption patterns must include a critical mindset when consuming
media,  question potential  motivations behind the presented information,  and avoid untrustworthy
sources of news content and exposure to disinformation or fake news.

Consequently, interventions should incorporate media literacy training, equipping individuals
with critical thinking skills to evaluate sources, assess potential biases, and recognize disinformation
patterns [173]. Cross-cultural studies suggest that individuals in societies with high levels of trust in
institutions and regulated media environments (e.g., Nordic countries) exhibit greater resilience to
misinformation-related stress compared to those in highly polarized or authoritarian settings, where
media manipulation is prevalent.

Promoting Tolerance to Uncertainty and Cognitive Flexibility  

Given  the  crucial  role  of  uncertainty  in  the  cascade  of  negative  effects  of  media  exposure  and
propaganda,  increasing  tolerance  of  uncertainty  is  a  critical  goal  of  intervention.   Cognitive-
behavioral  therapy  for  intolerance  of  uncertainty  (CBT-IU)  [174]  is  a  specialized  form of  CBT
designed  to  help  individuals  develop  adaptive  responses  to  uncertain  situations  [175].  While
originally developed for anxiety disorders, CBT-IU has been successfully applied in contexts such as
pandemic-related stress, economic instability, and geopolitical crises [38]. However, many studies
examining CBT-IU effectiveness rely on short-term intervention periods, making it difficult to assess
long-term outcomes. More research is needed to evaluate sustained behavioral changes in uncertainty
management  strategies.  Beyond  traditional  CBT,  “third-wave”  behavioral  therapies,  including
acceptance  and  commitment  therapy  (ACT),  dialectical  behavior  therapy  (DBT),  metacognitive
therapy  (MCT),  and  mindfulness-based  cognitive  therapy  (MBCT)  [176,177],  offer  promising
avenues for increasing resilience to uncertainty [176]. These approaches emphasize acceptance-based
strategies rather than avoidance, enabling individuals to engage with distressing thoughts without
excessive reactivity. 

ACT  or  DBT  generally  share  an  emphasis  on  acceptance  and  mindfulness,  encourage
individuals to accept their emotions and thoughts, and can help individuals to better manage their
emotions when confronted with distressing media content. 

 Another approach, MCT, aims to change unhelpful thought patterns related to rumination,
worry, and cognitive processes that can lead to distress.

Recent studies suggest that ACT interventions significantly reduced anxiety symptoms during
the COVID-19 pandemic, particularly among adolescents and healthcare workers, who faced high
levels of prolonged uncertainty [178]. Several studies demonstrated that ACT-based interventions led
to significant reductions in depression and stress symptoms in pandemic-exposed populations, with

https://preprints.jmir.org/preprint/68640 [unpublished, peer-reviewed preprint]



JMIR Preprints Kesner et al

long-term  effects  persisting  months  after  initial  treatment  [179].  However,  it  is  important  to
acknowledge  cultural  variability  in  treatment  efficacy—while  ACT and  DBT have  been  widely
implemented in Western populations, studies examining their effectiveness in collectivist cultures
remain limited, warranting further cross-cultural validation [180].

Mindfulness-based interventions (MBIs) represent another promising approach for enhancing
IU  and  improving  emotional  regulation.  Empirical  evidence  points  out  that  mindfulness-based
approaches may improve stress tolerance and coping [181].  Mindfulness-Based Stress Reduction
(MBSR) programs have been shown to ameliorate symptoms of anxiety, depression, and emotional
dysregulation during global crises [182]. MBIs help individuals develop a non-reactive awareness of
distressing content, breaking the cycle of negative rumination triggered by media exposure [183].
Mindfulness was instrumental in developing the capacity to disengage from attention capture by
future- or past-orienting thinking, thus ameliorating mental symptomatology related to uncertainty
and  the  loss  of  pandemic  situations  [184].  The  mindfulness-based  stress  reduction  program
successfully reduced stress and anxiety while improving emotion regulation in participants during
highly stressful conditions caused by the global pandemic [185]. 

 All these preventive and remediation interventions, to varying degrees, foster neuroplasticity-
related adaptations in brain regions involved in emotional regulation and cognitive flexibility [186-
188]. Functional neuroimaging studies indicate that adaptive coping with uncertainty is associated
with alterations in the perigenual anterior cingulate cortex and ventromedial prefrontal cortex [187],
regions implicated in resilience to stress [189]. However, more research is needed to determine how
specific mindfulness interventions influence neurobiological pathways associated with uncertainty
regulation across different populations. 

Moreover, there is empirical evidence that exposure therapy can be an effective treatment for
people  with  generalized  anxiety  disorder,  citing  specifically  in  vivo  exposure  therapy  (exposure
through a real-life situation [190], which has greater effectiveness than imaginal exposure in regards
to generalized anxiety disorder.  The aim of in vivo exposure treatment  is  to promote emotional
regulation  using  systematic  and  controlled  therapeutic  exposure  to  traumatic  stimuli  [191].
Behavioral exposure involves gradually confronting feared situations or uncertainties in a controlled
manner. This technique helps individuals build resilience and reduce avoidance behaviors associated
with IU. Over time, exposure can lead to habituation and a decrease in anxiety responses to uncertain
situations.

The  effective  prevention  and  remediation  strategies  for  media-induced  uncertainty  stress
require a multi-level approach that integrates adaptive media consumption, cognitive restructuring,
and neuroplasticity-informed resilience training. Given the increasing prevalence of global crises and
uncertainty-inducing  media  narratives,  interventions  aimed  at  enhancing  cognitive  flexibility,
promoting  mindfulness,  and  developing  critical  media  literacy  are  essential  for  mitigating  the
negative psychological consequences of excessive media exposure. 

Differences  in  Remediation  Strategies  According  To  Demographic
Factors

In addition to the existing preventive and remediation strategies, it is crucial to consider demographic
variations  in  media  consumption  patterns  and  the  corresponding  responses  to  media-induced
uncertainty. Research highlights that different  age  groups exhibit significant differences in media
usage,  emotional  responses  to  media  content,  and  their  receptiveness  to  various  therapeutic
interventions. For example, younger generations, particularly those between the ages of 15 and 20,
are more likely to engage heavily with social media and digital platforms, making them particularly
vulnerable  to  the  effects  of  doomscrolling  and  compulsive  media  consumption  [192,193].  Such
media  consumption  behaviors  are  linked  to  increased  anxiety,  depression,  and  stress,  making
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interventions that focus on reducing media exposure especially beneficial for this cohort [64,76].
Limiting  excessive  media  use  could  mitigate  these  effects  by  reducing  the  amount  of  negative
information consumed, as discussed in the context of "informed avoidance" [64].

In contrast, older generations, such as those between 45 and 55 years, may engage with media
differently.  They often  rely  more  on  traditional  news  outlets  like  television  and newspapers,  as
opposed  to  social  media,  which  could  lead  to  distinct  emotional  responses  and  stressors  when
confronted  with  global  crises,  such  as  the  COVID-19  pandemic  or  the  Ukraine  war.  In  these
populations,  mindfulness-based  interventions,  including  mindfulness-based  cognitive  therapy
(MBCT)  and  Acceptance  and  Commitment  Therapy  (ACT),  have  shown  promise  in  helping
individuals  cope  with  stress  and  uncertainty  [182,194,195].  Such  interventions,  which  focus  on
emotional  regulation,  cognitive  flexibility,  and  acceptance,  are  particularly  effective  for  older
individuals  who may struggle with rumination and excessive worry when faced with distressing
news [178,179].

In  addition  to  considering  age-based  distinctions,  it  is  also  essential  to  evaluate  gender
differences. Research has consistently shown that men and women exhibit different patterns of media
consumption and varying emotional responses to distressing (media) content [196,197]. Women are
more likely to engage with emotional and social media content, which often leads to heightened
emotional distress in response to negative news [192]. Women also tend to engage in more social
media  use,  including  doomscrolling,  as  a  coping  mechanism  for  stress,  which  can  exacerbate
symptoms of anxiety and depression [198]. As a result, interventions that focus on reducing media
consumption may be particularly beneficial for women, as limiting exposure to negative news could
help mitigate the psychological effects of distressing information [64]. The increased susceptibility
of women to anxiety and depressive symptoms suggests that media avoidance strategies could be
more effective for this group.

In  contrast,  men often  exhibit  different  emotional  responses  to  media  content.  Men may
experience  higher  levels  of  anger  and frustration  when exposed to  content  that  challenges  their
values or sense of control [197]. They are also generally less likely to seek help for mental health
issues, which can influence how they cope with media-induced stress [199]. Men may, therefore,
benefit from therapeutic approaches that emphasize emotional regulation and acceptance, such as
mindfulness-based interventions  (MBIs)  or  Acceptance  and Commitment  Therapy (ACT),  which
focus on managing distress without necessarily reducing media exposure [194,195].

Given  that  women  tend  to  ruminate  more  in  response  to  stress,  mindfulness-based
interventions targeting rumination and emotional regulation might be particularly helpful [200]. On
the  other  hand,  men  may  benefit  from ACT-based  approaches,  which  encourage  acceptance  of
difficult emotions and values-based actions, offering a framework that could be more in line with
how  men  approach  emotional  and  cognitive  regulation  [201].  Moreover,  cultural  influences
significantly  impact  how  individuals  experience  IU  and  underscore  the  importance  of  adapting
therapeutic approaches to align better  with cultural  values and experiences. Cognitive-behavioral
therapy  (CBT),  a  common  intervention  for  IU,  can  be  adapted  to  these  cultural  contexts  by
integrating culturally relevant coping strategies that address the unique ways uncertainty is perceived
and managed. 

For instance, in collectivist societies, individuals may benefit from therapeutic interventions
that  focus  on  enhancing  social  support  and  community-based  coping  strategies,  helping  them
navigate uncertainty in ways that align with their cultural values [116]. In contrast, in individualistic
cultures,  therapy  may  emphasize  building  self-efficacy,  personal  resilience,  and  cognitive
restructuring to  help individuals  tolerate  uncertainty without  feeling  a  loss  of  control  [118,202].
Individualized therapy models, such as Cognitive Behavioral Therapy (CBT) and Acceptance and
Commitment  Therapy (ACT),  which  emphasize  self-directed  coping and personal  resilience,  are
more commonly employed [203].

Mindfulness-based interventions (MBIs) also require cultural tailoring to enhance acceptance

https://preprints.jmir.org/preprint/68640 [unpublished, peer-reviewed preprint]



JMIR Preprints Kesner et al

and effectiveness. For example, in cultures with strong spiritual or religious traditions, integrating
culturally relevant mindfulness techniques can improve therapeutic outcomes [204]. Research has
demonstrated  that  culturally  adapted  MBIs,  such  as  modifications  to  Mindfulness-Based  Stress
Reduction (MBSR) programs, have enhanced effectiveness in ethnic and indigenous populations by
incorporating community-centered healing practices [205].

Furthermore, cultural competence in therapy plays a vital role in managing IU. Approaches
such as intercultural therapy emphasize an understanding of the client’s cultural background, values,
and beliefs to optimize treatment outcomes [203]. Studies suggest that culturally tailored therapy is
more  effective in  addressing uncertainty-related distress,  as  it  aligns  therapeutic  techniques  with
cultural worldviews and coping mechanisms [117]. Thus, understanding the cultural context of IU is
essential  for developing more effective,  culturally sensitive interventions.  CBT, when adapted to
meet  the cultural  values  and expectations  of different  populations,  can address  the unique ways
uncertainty is perceived and managed, improving treatment outcomes for individuals from diverse
cultural backgrounds.

In conclusion, demographic factors such as age, gender, and culture play a critical role in
shaping  the  experience  and  management  of  IU.  Tailoring  therapeutic  approaches  to  these
demographic differences can enhance the effectiveness of treatments for IU and related disorders.
Future  research  should  continue  to  explore  these  demographic  variations  to  develop  more
personalized and effective interventions.

Conclusion

People  worldwide  are  currently  facing  highly  volatile,  unpredictable,  and  mutually  reinforcing
environmental and socio-political stressors, which act as a massive source of uncertainty, particularly
when amplified by media news traversing various media outlets  and social  media platforms. As
reviewed above, sufficient evidence now links uncertainty-inducing media news to negative mental
health outcomes at the individual level. Moreover, the defensive needs to alleviate uncertainty are
linked to maladaptive behaviours with wider negative societal consequences. Therefore, resilience-
building against uncertainties originating in a highly volatile, unpredictable, and threatening external
sociopolitical  environment,  should  be  seen  as  a  significant  challenge  for  democratic  societies.
Effective prevention and remediation strategies for media-induced uncertainty stress require a multi-
level  approach  that  integrates  adaptive  media  consumption,  cognitive  restructuring,  and
neuroplasticity-informed resilience training.  Given the increasing prevalence of global crises and
uncertainty-inducing  media  narratives,  interventions  aimed  at  enhancing  cognitive  flexibility,
promoting  mindfulness,  and  developing  critical  media  literacy  are  essential  for  mitigating  the
negative psychological consequences of excessive media exposure. Future research agenda should
address the identified research gaps by: 

 

 Expanding Study Designs: prioritizing  longitudinal studies to track changes in IU over time,
especially during prolonged crises (e.g., pandemics, wars).

 Improving  Measurement  Validity:  Standardizing  IU  assessment  tools  across  cultures  and
crises would improve the comparability of findings.

 Focusing on Ccoss-Cultural Comparisons: More research should explore regional differences
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in how media portrays uncertainty and how populations psychologically respond to it.

 Investigating how different media narratives (e.g., sensationalized vs. neutral reporting) affect
uncertainty-related stress in real-time thus clarifying media’s role in shaping psychological
outcomes.

Funding

This work was supported by the Czech Science Foundation (Project 20-13458S).

Declaration of Interest

All authors declare to have no conflict of interest related to the presented work.

References

1. Johnson RN. Bad News Revisited:  The Portrayal of Violence,  Conflict,  and Suffering on
Television News. Peace and Conflict: Journal of Peace Psychology. 1996;2:201-216. 
2. Lengauer  G,  Esser  F,  Berganza  R.  Negativity  in  political  news:  A review  of  concepts,
operationalizations and key findings. Journalism. 2012;13:179 - 202. 
3. Zillmann  D,  Chen  L,  Knobloch-Westerwick  S,  Callison  C.  Effects  of  Lead  Framing  on
Selective Exposure to Internet News Reports. Communication Research. 2004;31:58 - 81. 
4. Soroka S, McAdams S. News, Politics, and Negativity. Political Communication. 2012;32:1 -
22. 
5. Soroka  S,  Fournier  P,  Nir  L.  Cross-national  evidence  of  a  negativity  bias  in
psychophysiological  reactions to news.  Proc Natl  Acad Sci  U S A.  Sep 17 2019;116(38):18888-
18892. doi:10.1073/pnas.1908369116
6. Robertson CE, Pröllochs N, Schwarzenegger K, Pärnamets P, Van Bavel JJ, Feuerriegel S.
Negativity drives online news consumption.  Nature Human Behaviour. 2023/05/01 2023;7(5):812-
822. doi:10.1038/s41562-023-01538-4
7. Watson J, van der Linden S, Watson M, Stillwell D. Negative online news articles are shared
more  to  social  media.  Scientific  reports.  2024/09/16 2024;14(1):21592.  doi:10.1038/s41598-024-
71263-z
8. Kramer AD, Guillory JE, Hancock JT. Experimental evidence of massive-scale emotional
contagion  through  social  networks.  Proc  Natl  Acad  Sci  U  S  A.  Jun  17  2014;111(24):8788-90.
doi:10.1073/pnas.1320040111
9. Hobfoll SE, Bridges A, Lomranz J, Eyal N, Tzemach M. Pulse of a nation: depressive mood
reactions  of  Israelis  to  the  Israel-Lebanon  war.  J  Pers  Soc  Psychol.  Jun  1989;56(6):1002-12.
doi:10.1037//0022-3514.56.6.1002
10. Silver RC, Holman EA, Andersen JP, Poulin M, McIntosh DN, Gil-Rivas V. Mental- and
physical-health effects of acute exposure to media images of the September 11, 2001, attacks and the

https://preprints.jmir.org/preprint/68640 [unpublished, peer-reviewed preprint]



JMIR Preprints Kesner et al

Iraq War. Psychol Sci. Sep 2013;24(9):1623-34. doi:10.1177/0956797612460406
11. Ahern J, Galea S, Resnick H, et al. Television images and psychological symptoms after the
September  11  terrorist  attacks.  Psychiatry.  Winter  2002;65(4):289-300.
doi:10.1521/psyc.65.4.289.20240
12. Busso DS, McLaughlin KA, Sheridan MA. Media exposure and sympathetic nervous system
reactivity  predict  PTSD  symptoms  after  the  Boston  marathon  bombings.  Depress  Anxiety.  Jul
2014;31(7):551-8. doi:10.1002/da.22282
13. Holman EA, Garfin DR, Silver RC. Media's role in broadcasting acute stress following the
Boston  Marathon  bombings.  Proc  Natl  Acad  Sci  U  S  A.  Jan  7  2014;111(1):93-8.
doi:10.1073/pnas.1316265110
14. Jenness  JL,  Jager-Hyman  S,  Heleniak  C,  Beck  AT,  Sheridan  MA,  McLaughlin  KA.
Catastrophizing, rumination, and reappraisal prospectively predict adolescent PTSD symptom onset
following a terrorist attack. Depress Anxiety. Nov 2016;33(11):1039-1047. doi:10.1002/da.22548
15. Pfefferbaum  B,  Nitiema  P,  Newman  E.  Is  Viewing  Mass  Trauma  Television  Coverage
Associated With Trauma Reactions in Adults and Youth? A Meta-Analytic Review. J Trauma Stress.
Apr 2019;32(2):175-185. doi:10.1002/jts.22391
16. Pfefferbaum B, Newman E, Nelson SD, Nitiema P, Pfefferbaum RL, Rahman A. Disaster
media  coverage  and  psychological  outcomes:  descriptive  findings  in  the  extant  research.  Curr
Psychiatry Rep. Sep 2014;16(9):464. doi:10.1007/s11920-014-0464-x
17. Hall BJ, Xiong YX, Yip PSY, et al. The association between disaster exposure and media use
on post-traumatic stress disorder following Typhoon Hato in Macao, China. Eur J Psychotraumatol.
2019;10(1):1558709. doi:10.1080/20008198.2018.1558709
18. Johnston WM, Davey GC. The psychological  impact  of  negative  TV news bulletins:  the
catastrophizing of personal worries.  Br J Psychol. Feb 1997;88 ( Pt 1):85-91. doi:10.1111/j.2044-
8295.1997.tb02622.x
19. Bodas  M,  Siman-Tov  M,  Peleg  K,  Solomon  Z.  Anxiety-Inducing  Media:  The  Effect  of
Constant  News  Broadcasting  on  the  Well-Being  of  Israeli  Television  Viewers.  Psychiatry.
2015/07/03 2015;78(3):265-276. doi:10.1080/00332747.2015.1069658
20. Pfefferbaum B,  Tucker  P,  Nitiema P,  et  al.  Inconclusive Findings  in  Studies  of  the Link
Between Media Coverage of Mass Trauma and Depression in Children.  Curr Psychiatry Rep. Mar
2022;24(3):181-193. doi:10.1007/s11920-022-01328-1
21. Hopwood TL, Schutte NS. Psychological outcomes in reaction to media exposure to disasters
and  large-scale  violence:  A  meta-analysis.  Psychology  of  Violence.  2017;7(2):316-327.
doi:10.1037/vio0000056
22. Diagnostic  and statistical  manual  of  mental  disorders: DSM-5™, 5th ed.  Diagnostic  and
statistical  manual  of  mental  disorders:  DSM-5™, 5th ed.  American Psychiatric  Publishing,  Inc.;
2013:xliv, 947-xliv, 947.
23. Thompson RR, Holman EA, Silver RC. Worst Life Events and Media Exposure to Terrorism
in  a  Nationally  Representative  U.S.  Sample.  J  Trauma  Stress.  Dec  2020;33(6):984-993.
doi:10.1002/jts.22534
24. Dick AS, Silva K, Gonzalez R, et al. Neural vulnerability and hurricane-related media are
associated  with  post-traumatic  stress  in  youth.  Nat  Hum  Behav.  Nov  2021;5(11):1578-1589.
doi:10.1038/s41562-021-01216-3
25. Neria Y, Sullivan GM. Understanding the mental health effects of indirect exposure to mass
trauma through the media. JAMA. Sep 28 2011;306(12):1374-5. doi:10.1001/jama.2011.1358
26. Pinchevski  A.  Screen  Trauma:  Visual  Media  and  Post-traumatic  Stress  Disorder.  Theory,
Culture & Society. 2016/07/01 2015;33(4):51-75. doi:10.1177/0263276415619220
27. Houston  JB,  Spialek  ML,  First  JM.  Disaster  Media  Effects:  A Systematic  Review  and
Synthesis  Based  on  the  Differential  Susceptibility  to  Media  Effects  Model.  Journal  of
Communication. 2018;68:734-757. 

https://preprints.jmir.org/preprint/68640 [unpublished, peer-reviewed preprint]



JMIR Preprints Kesner et al

28. Boukes M, Vliegenthart R. News consumption and its unpleasant side effect: Studying the
effect of hard and soft news exposure on mental well-being over time. Journal of Media Psychology:
Theories, Methods, and Applications. 2017;29(3):137-147. doi:10.1027/1864-1105/a000224
29. de  Hoog  N,  Verboon  P.  Is  the  news  making  us  unhappy?  The  influence  of  daily  news
exposure on emotional states. Br J Psychol. May 2020;111(2):157-173. doi:10.1111/bjop.12389
30. Bach  DR,  Dolan  RJ.  Knowing  how  much  you  don't  know:  a  neural  organization  of
uncertainty estimates. Nat Rev Neurosci. Jul 11 2012;13(8):572-86. doi:10.1038/nrn3289
31. Grupe  DW,  Nitschke  JB.  Uncertainty  and  anticipation  in  anxiety:  an  integrated
neurobiological  and  psychological  perspective.  Nat  Rev  Neurosci.  Jul  2013;14(7):488-501.
doi:10.1038/nrn3524
32. Carleton RN. Into the unknown: A review and synthesis of contemporary models involving
uncertainty. J Anxiety Disord. Apr 2016;39:30-43. doi:10.1016/j.janxdis.2016.02.007
33. de Berker AO, Rutledge RB, Mathys C, et al.  Computations of uncertainty mediate acute
stress responses in humans. Nat Commun. Mar 29 2016;7:10996. doi:10.1038/ncomms10996
34. Yao N, Qian M, Jiang Y, Elhai JD. The Influence of Intolerance of Uncertainty on Anxiety
and Depression Symptoms in Chinese-speaking Samples:  Structure  and Validity  of  The Chinese
Translation of The Intolerance of Uncertainty Scale.  J Pers Assess. May-Jun 2021;103(3):406-415.
doi:10.1080/00223891.2020.1739058
35. Hirsh  JB,  Mar  RA,  Peterson  JB.  Psychological  entropy:  a  framework  for  understanding
uncertainty-related anxiety. Psychol Rev. Apr 2012;119(2):304-20. doi:10.1037/a0026767
36. Boswell JF, Thompson-Hollands J, Farchione TJ, Barlow DH. Intolerance of uncertainty: a
common  factor  in  the  treatment  of  emotional  disorders.  J  Clin  Psychol.  2013;69(6):630-645.
doi:10.1002/jclp.21965
37. LeDoux J. Anxious: The Modern Mind in the Age of Anxiety. Oneworld Publications; 2015.
38. Freeston M, Tiplady A, Mawn L, Bottesi G, Thwaites S. Towards a model of uncertainty
distress  in  the context  of  Coronavirus  (COVID-19).  Cognitive behaviour  therapist.  2020;13:e31.
doi:10.1017/s1754470x2000029x
39. Bar-Anan Y, Wilson TD, Gilbert DT. The feeling of uncertainty intensifies affective reactions.
Emotion. Feb 2009;9(1):123-7. doi:10.1037/a0014607
40. Cohen  S,  Murphy  M,  Prather  A.  Ten  Surprising  Facts  About  Stressful  Life  Events  and
Disease  Risk.  Annual  Review  of  Psychology.  01/04  2019;70doi:10.1146/annurev-psych-010418-
102857
41. Troisi  A.  Social  stress  and  psychiatric  disorders:  Evolutionary  reflections  on  debated
questions.  Neuroscience  and  biobehavioral  reviews.  Sep  2020;116:461-469.
doi:10.1016/j.neubiorev.2020.07.016
42. Silver RC, Holman EA, Garfin DR. Coping with cascading collective traumas in the United
States. Nat Hum Behav. Jan 2021;5(1):4-6. doi:10.1038/s41562-020-00981-x
43. Koffman  J,  Gross  J,  Etkind SN,  Selman  L.  Uncertainty  and  COVID-19:  how are  we to
respond?  Journal  of  the  Royal  Society  of  Medicine.  2020/06/01  2020;113(6):211-216.
doi:10.1177/0141076820930665
44. Kesner  L,  Horacek  J.  Global  Adversities,  the  Media,  and  Mental  Health.  Frontiers  in
psychiatry. 2021;12:809239. doi:10.3389/fpsyt.2021.809239
45. van den Bos K. Making Sense of Life: The Existential Self Trying to Deal with Personal
Uncertainty. Psychological Inquiry. 12/11 2009;20doi:10.1080/10478400903333411
46. Pearlin LI, Bierman A. Current issues and future directions in research into the stress process.
Handbook of the sociology of mental health, 2nd ed. Springer Science + Business Media; 2013:325-
340. Handbooks of sociology and social research.
47. Kaplan E. Is Climate-Related Pre-Traumatic Stress Syndrome a Real Condition?  American
Imago. 01/01 2020;77:81-104. doi:10.1353/aim.2020.0004
48. Ridley M, Rao G, Schilbach F, Patel V. Poverty, depression, and anxiety: Causal evidence and

https://preprints.jmir.org/preprint/68640 [unpublished, peer-reviewed preprint]



JMIR Preprints Kesner et al

mechanisms. Science. Dec 11 2020;370(6522)doi:10.1126/science.aay0214
49. Ruiz I, Vargas-Silva C. The Anxiety of Political Uncertainty: Insights from the Brexit Vote.
The ANNALS of the American Academy of Political and Social Science. 2021/09/01 2021;697(1):81-
98. doi:10.1177/00027162211058389
50. Association AP. Stress in America: Money, inflation, war pile on ti nation stuck in COVID-19
survival mode. 2022. American Psychological Association. https://www.apa.org/news/press/releases/
stress/2022/march-2022-survival-mode
51. Cange CW, Brunell C, Acarturk C, Fouad FM. Considering chronic uncertainty among Syrian
refugees  resettling  in  Europe.  Lancet  Public  Health.  Jan  2019;4(1):e14.  doi:10.1016/S2468-
2667(18)30261-5
52. Phillimore J, Cheung SY. The violence of uncertainty: Empirical evidence on how asylum
waiting  time  undermines  refugee  health.  Soc  Sci  Med.  Aug  2021;282:114154.
doi:10.1016/j.socscimed.2021.114154
53. Nickerson A, Hoffman J, Keegan D, et al. Intolerance of uncertainty, posttraumatic stress,
depression,  and  fears  for  the  future  among  displaced  refugees.  J  Anxiety  Disord.  Mar
2023;94:102672. doi:10.1016/j.janxdis.2023.102672
54. Pat-Horenczyk R, Schiff M. Continuous Traumatic Stress and the Life Cycle: Exposure to
Repeated Political Violence in Israel. Curr Psychiatry Rep. Jul 1 2019;21(8):71. doi:10.1007/s11920-
019-1060-x
55. Chudzicka-Czupała A, Hapon N, Chiang SK, et al. Depression, anxiety and post-traumatic
stress during the 2022 Russo-Ukrainian war, a comparison between populations in Poland, Ukraine,
and Taiwan. Scientific reports. Mar 3 2023;13(1):3602. doi:10.1038/s41598-023-28729-3
56. Yu  AJ,  Dayan  P.  Uncertainty,  neuromodulation,  and  attention.  Neuron.  May  19
2005;46(4):681-92. doi:10.1016/j.neuron.2005.04.026
57. McGovern HT, De Foe A, Biddell H, et al. Learned uncertainty: The free energy principle in
anxiety. Frontiers in psychology. 2022;13:943785. doi:10.3389/fpsyg.2022.943785
58. Douglas KM, Sutton RM, Cichocka A. The Psychology of Conspiracy Theories.  Curr Dir
Psychol Sci. Dec 2017;26(6):538-542. doi:10.1177/0963721417718261
59. Landau MJ,  Kay AC, Whitson JA.  Compensatory  control  and the  appeal  of  a  structured
world. Psychol Bull. May 2015;141(3):694-722. doi:10.1037/a0038703
60. Kesner  L,  Horacek  J.  Three  challenges  that  the  COVID-19  pandemic  represents  for
psychiatry. Br J Psychiatry. Sep 2020;217(3):475-476. doi:10.1192/bjp.2020.106
61. Aknin LB, De Neve JE, Dunn EW, et al. Mental Health During the First Year of the COVID-
19 Pandemic:  A Review and Recommendations  for  Moving Forward.  Perspect  Psychol  Sci.  Jul
2022;17(4):915-936. doi:10.1177/17456916211029964
62. Taylor S, Landry CA, Paluszek MM, Fergus TA, McKay D, Asmundson GJG. COVID stress
syndrome:  Concept,  structure,  and  correlates.  Depress  Anxiety.  Aug  2020;37(8):706-714.
doi:10.1002/da.23071
63. Bridgland VME, Moeck EK, Green DM, et al. Why the COVID-19 pandemic is a traumatic
stressor. PLOS ONE. 2021;16(1):e0240146. doi:10.1371/journal.pone.0240146
64. Bendau A, Petzold MB, Pyrkosch L, et al. Associations between COVID-19 related media
consumption  and  symptoms  of  anxiety,  depression  and  COVID-19  related  fear  in  the  general
population in Germany. Eur Arch Psychiatry Clin Neurosci. Mar 2021;271(2):283-291. doi:10.1007/
s00406-020-01171-6
65. Holman EA, Thompson RR, Garfin DR, Silver RC. The unfolding COVID-19 pandemic: A
probability-based, nationally representative study of mental health in the United States. Sci Adv. Oct
2020;6(42)doi:10.1126/sciadv.abd5390
66. Strasser  MA, Sumner PJ,  Meyer D. COVID-19 news consumption and distress  in  young
people:  A  systematic  review.  J  Affect  Disord.  Mar  1  2022;300:481-491.
doi:10.1016/j.jad.2022.01.007

https://preprints.jmir.org/preprint/68640 [unpublished, peer-reviewed preprint]



JMIR Preprints Kesner et al

67. Levaot  Y, Greene T,  Palgi Y. The associations between media use,  peritraumatic  distress,
anxiety  and  resilience  during  the  COVID-19  pandemic.  Journal  of  psychiatric  research.  Jan
2022;145:334-338. doi:10.1016/j.jpsychires.2020.11.018
68. Negri O, Horesh D, Gordon I, Hasson-Ohayon I. Searching for Certainty During a Pandemic:
A Longitudinal Investigation of the Moderating Role of Media Consumption on the Development of
Posttraumatic Stress Symptoms During COVID-19.  J Nerv Ment Dis. Sep 1 2022;210(9):672-679.
doi:10.1097/nmd.0000000000001518
69. Daimer S, Mihatsch LL, Neufeld SAS, Murray GK, Knolle F. Investigating the relationship
of  COVID-19 related stress  and media consumption with schizotypy,  depression,  and anxiety in
cross-sectional  surveys  repeated  throughout  the  pandemic  in  Germany and the  UK.  eLife.  Jul  4
2022;11doi:10.7554/eLife.75893
70. Amram O, Borah P, Kubsad D, McPherson SM. Media Exposure and Substance Use Increase
during COVID-19. Int J Environ Res Public Health. Jun 11 2021;18(12)doi:10.3390/ijerph18126318
71. Grygarova D, Adamek P, Jurickova V, et al. Impact of a Long Lockdown on Mental Health
and the Role of Media Use: Web-Based Survey Study. JMIR Ment Health. Jun 28 2022;9(6):e36050.
doi:10.2196/36050
72. Price M, Legrand AC, Brier  ZMF, et  al.  Doomscrolling during COVID-19: The negative
association between daily social  and traditional media consumption and mental health symptoms
during  the  COVID-19  pandemic.  Psychol  Trauma.  Nov  2022;14(8):1338-1346.
doi:10.1037/tra0001202
73. Hwang J,  Borah  P,  Shah D,  Brauer  M.  The Relationship  among COVID-19 Information
Seeking, News Media Use, and Emotional Distress at the Onset of the Pandemic. Int J Environ Res
Public Health. Dec 14 2021;18(24)doi:10.3390/ijerph182413198
74. Lopes  LS,  Valentini  JP,  Monteiro  TH,  et  al.  Problematic  Social  Media  Use  and  Its
Relationship with Depression or Anxiety: A Systematic Review. Cyberpsychol Behav Soc Netw. Nov
2022;25(11):691-702. doi:10.1089/cyber.2021.0300
75. Kellerman JK, Hamilton JL, Selby EA, Kleiman EM. The Mental Health Impact of Daily
News Exposure During the COVID-19 Pandemic: Ecological Momentary Assessment Study. JMIR
Ment Health. May 25 2022;9(5):e36966. doi:10.2196/36966
76. Garfin  DR,  Silver  RC,  Holman  EA.  The  novel  coronavirus  (COVID-2019)  outbreak:
Amplification  of  public  health  consequences  by  media  exposure.  Health  Psychol.  May
2020;39(5):355-357. doi:10.1037/hea0000875
77. Gao J,  Zheng  P,  Jia  Y,  et  al.  Mental  health  problems and social  media  exposure  during
COVID-19 outbreak. PLoS One. 2020;15(4):e0231924. doi:10.1371/journal.pone.0231924
78. Sowan W, Baziliansky S. Acute Stress Symptoms, Intolerance of Uncertainty and Coping
Strategies in Reaction to the October 7 War.  Clin Psychol Psychother. May-Jun 2024;31(3):e3021.
doi:10.1002/cpp.3021
79. Regnoli GM, Tiano G, De Rosa B. How Is the Fear of War Impacting Italian Young Adults'
Mental Health? The Mediating Role of Future Anxiety and Intolerance of Uncertainty.  European
journal  of  investigation  in  health,  psychology  and  education.  Mar  26  2024;14(4):838-855.
doi:10.3390/ejihpe14040054
80. Li DJ, Chudzicka-Czupała A, Paliga M, et al. Association Between the Time Spent on and
Sources  of the News of  Russo-Ukrainian War and Psychological  Distress  Among Individuals in
Poland  and  Ukraine:  The  Mediating  Effect  of  Rumination.  Psychology  research  and  behavior
management. 2024;17:1855-1866. doi:10.2147/prbm.s457046
81. Gottschick C, Diexer S, Massag J, et al. Mental health in Germany in the first weeks of the
Russo-Ukrainian war. BJPsych open. Apr 14 2023;9(3):e66. doi:10.1192/bjo.2023.21
82. Mottola F, Gnisci A, Kalaitzaki A, Vintilă M, Sergi I. The impact of the Russian-Ukrainian
war on the mental health of Italian people after 2 years of the pandemic: risk and protective factors as
moderators. Frontiers in psychology. 2023;14:1154502. doi:10.3389/fpsyg.2023.1154502

https://preprints.jmir.org/preprint/68640 [unpublished, peer-reviewed preprint]



JMIR Preprints Kesner et al

83. Riad A, Drobov A, Krobot M, et al. Mental Health Burden of the Russian-Ukrainian War
2022 (RUW-22):  Anxiety  and Depression Levels  among Young Adults  in  Central  Europe.  Int  J
Environ Res Public Health. Jul 9 2022;19(14)doi:10.3390/ijerph19148418
84. Kalaitzaki A, Goodwin R, Kurapov A, et al. The mental health toll of the Russian-Ukraine
war across 11 countries: Cross-sectional data on war-related stressors, PTSD and CPTSD symptoms.
Psychiatry  Research.  2024/12/01/  2024;342:116248.
doi:https://doi.org/10.1016/j.psychres.2024.116248
85. Freeston  MH,  Rhéaume  J,  Letarte  H,  Dugas  MJ,  Ladouceur  R.  Why  do  people  worry?
Personality and Individual Differences. 1994;17(6):791-802. doi:10.1016/0191-8869(94)90048-5
86. Borkovec TD, Robinson E, Pruzinsky T, DePree JA. Preliminary exploration of worry: some
characteristics and processes. Behav Res Ther. 1983;21(1):9-16. doi:10.1016/0005-7967(83)90121-3
87. Mahoney  AE,  McEvoy  PM.  A transdiagnostic  examination  of  intolerance  of  uncertainty
across  anxiety  and  depressive  disorders.  Cogn  Behav  Ther.  2012;41(3):212-22.
doi:10.1080/16506073.2011.622130
88. Tanovic E, Gee DG, Joormann J. Intolerance of uncertainty: Neural and psychophysiological
correlates  of  the  perception  of  uncertainty  as  threatening.  Clinical  psychology  review.  Mar
2018;60:87-99. doi:10.1016/j.cpr.2018.01.001
89. Rosser  BA.  Intolerance  of  uncertainty  as  a  transdiagnostic  mechanism  of  psychological
difficulties:  A systematic  review  of  evidence  pertaining  to  causality  and  temporal  precedence.
Cognitive Therapy and Research. 2019;43(2):438-463. doi:10.1007/s10608-018-9964-z
90. Rettie H, Daniels J. Coping and tolerance of uncertainty: Predictors and mediators of mental
health  during  the  COVID-19  pandemic.  Am  Psychol.  Apr  2021;76(3):427-437.
doi:10.1037/amp0000710
91. Voitsidis P, Nikopoulou VA, Holeva V, et al. The mediating role of fear of COVID-19 in the
relationship  between  intolerance  of  uncertainty  and  depression.  Psychol  Psychother.  Sep
2021;94(3):884-893. doi:10.1111/papt.12315
92. McCarty RJ, Downing ST, Daley ML, McNamara JPH, Guastello AD. Relationships between
stress appraisals and intolerance of uncertainty with psychological health during early COVID-19 in
the USA. Anxiety Stress Coping. Jan 2023;36(1):97-109. doi:10.1080/10615806.2022.2075855
93. Goldstein Ferber S, Shoval G, Zalsman G, Mikulincer M, Weller A. Between Action and
Emotional  Survival  During  the  COVID-19  era:  Sensorimotor  Pathways  as  Control  Systems  of
Transdiagnostic  Anxiety-Related  Intolerance  to  Uncertainty.  Frontiers  in  psychiatry.
2021;12:680403. doi:10.3389/fpsyt.2021.680403
94. Bredemeier K, Church LD, Bounoua N, Feler B, Spielberg JM. Intolerance of uncertainty,
anxiety  sensitivity,  and  health  anxiety  during  the  COVID-19  pandemic:  Exploring  temporal
relationships  using  cross-lag  analysis.  J  Anxiety  Disord.  Jan  2023;93:102660.
doi:10.1016/j.janxdis.2022.102660
95. Baerg  L,  Bruchmann  K.  COVID-19  information  overload:  Intolerance  of  uncertainty
moderates the relationship between frequency of internet searching and fear of COVID-19.  Acta
psychologica. Apr 2022;224:103534. doi:10.1016/j.actpsy.2022.103534
96. Reizer A, Galperin BL, Chavan M, Behl A, Pereira V. Examining the relationship between
fear of COVID-19, intolerance for uncertainty, and cyberloafing: A mediational model.  J Bus Res.
Jun 2022;145:660-670. doi:10.1016/j.jbusres.2022.03.037
97. Gvozden TV, Baucal A, Krstic K, Filipovic S. Intolerance of Uncertainty and Tendency to
Worry as Mediators Between Trust in Institutions and Social Support and Fear of Coronavirus and
Consequences  of  the  Pandemic.  Frontiers  in  psychology.  2021;12:737188.
doi:10.3389/fpsyg.2021.737188
98. Sun Y, Xu Y, Lv J, Liu Y. Self- and Situation-Focused Reappraisal are not homogeneous:
Evidence  from  behavioral  and  brain  networks.  Neuropsychologia.  Jun  1  2022;173:108282.
doi:10.1016/j.neuropsychologia.2022.108282

https://preprints.jmir.org/preprint/68640 [unpublished, peer-reviewed preprint]



JMIR Preprints Kesner et al

99. Sang Z, Chen HF, Yeung JWK, Xu L. The Association Between Intolerance of Uncertainty
and Mobile Phone Addiction Among Overseas Chinese Students During COVID-19: The Mediating
Roles  of  Perceived  Stress  and  Rumination.  Psychology  research  and  behavior  management.
2024;17:2573-2585. doi:10.2147/prbm.s463399
100. Wojtaszek JA, Saules KK. The moderating effects of intolerance of uncertainty and social
connectedness  on  college  students'  addictive  behaviors  and  mental  health  symptoms  during  the
COVID-19  pandemic.  Journal  of  American  college  health  :  J  of  ACH.  Jul  26  2022:1-10.
doi:10.1080/07448481.2022.2082848
101. Wu Q, Zhang TM, Wang X, Zhang Y. Pandemic fatigue and depressive symptoms among
college students in the COVID-19 context: indirect effects through sense of control and intolerance
of uncertainty. BMC Psychol. Jan 11 2024;12(1):21. doi:10.1186/s40359-024-01521-2
102. He X, Zhang Y, Chen M, Zhang J, Zou W, Luo Y. Media Exposure to COVID-19 Predicted
Acute Stress:  A Moderated Mediation Model of Intolerance of Uncertainty and Perceived Social
Support. Frontiers in psychiatry. 2020;11:613368. doi:10.3389/fpsyt.2020.613368
103. Okayama S,  Minihan S,  Andrews  JL,  et  al.  Intolerance  of  uncertainty  and psychological
flexibility  as predictors of mental  health from adolescence to old age.  Soc Psychiatry Psychiatr
Epidemiol. Dec 2024;59(12):2361-2368. doi:10.1007/s00127-024-02724-z
104. Yu MHM, Cao Y, Fung SSY, Kwan GSY, Tse ZCK, Shum DHK. Intolerance of uncertainty,
aging,  and  anxiety  and mental  health  concerns:  A scoping  review and meta-analysis.  J  Anxiety
Disord. Mar 2025;110:102975. doi:10.1016/j.janxdis.2025.102975
105. Türk-Kurtça T, Kocatürk M. Beyond the Scroll: Exploring How Intolerance of Uncertainty
and Psychological Resilience Explain the Association Between Trait Anxiety and Doomscrolling.
Personality  and  Individual  Differences.  2025/02/01/  2025;233:112919.
doi:https://doi.org/10.1016/j.paid.2024.112919
106. Mather M, Carstensen LL. Aging and motivated cognition: the positivity effect in attention
and memory. Trends Cogn Sci. Oct 2005;9(10):496-502. doi:10.1016/j.tics.2005.08.005
107. Bishop SR, Lau M, Shapiro S, et al. Mindfulness: A proposed operational definition. Clinical
Psychology: Science and Practice. 2004;11(3):230-241. doi:10.1093/clipsy.bph077
108. Robichaud M, Dugas MJ, Conway M. Gender differences in worry and associated cognitive-
behavioral variables. J Anxiety Disord. 2003;17(5):501-16. doi:10.1016/s0887-6185(02)00237-2
109. Begin  AS,  Hidrue  M,  Lehrhoff  S,  Del  Carmen  MG,  Armstrong  K,  Wasfy  JH.  Factors
Associated with Physician Tolerance of Uncertainty: an Observational Study.  Journal of general
internal medicine. May 2022;37(6):1415-1421. doi:10.1007/s11606-021-06776-8
110. Poshtan MM, Aflakseir A, Witthöft M, Cherry MG, Rahimi Taghanaki C, Ramzi M. The role
of intolerance of uncertainty in health anxiety in cancer patients: Exploring demographic and cancer-
related variations. European journal of oncology nursing : the official journal of European Oncology
Nursing Society. Feb 2025;74:102793. doi:10.1016/j.ejon.2025.102793
111. Hohdorf P. The influence of uncertainty intolerance and gender on decision making in new
venture  creation;  effectuation  and causation:  the  case  of  German entrepreneurs.  Master's  thesis,
University of Twente. 2021;
112. Dixit A, Kathuria S. Prosociality, Intolerance of Uncertainty, and Religiosity: A Comparative
Study among Male and Female Adults.  Indian Journal of Health and Wellbeing. 2023 14(3):294–
300. 
113. Lazarus RS, Folkman S. Stress, appraisal, and coping. Springer, 1984.
114. Niemeyer H, Bieda A, Michalak J, Schneider S, Margraf J. Education and mental health: Do
psychosocial  resources  matter?  SSM  -  population  health.  Apr  2019;7:100392.
doi:10.1016/j.ssmph.2019.100392
115. Neuliep JW, and Ryan DJ. The influence of intercultural communication apprehension and
socio communicative orientation on uncertainty reduction during initial  cross cultural  interaction.‐ ‐
Communication Quarterly. 1998/01/01 1998;46(1):88-99. doi:10.1080/01463379809370086

https://preprints.jmir.org/preprint/68640 [unpublished, peer-reviewed preprint]



JMIR Preprints Kesner et al

116. Gudykunst WB, and Nishida T. Individual and cultural influences on uncertainty reduction.
Communication Monographs. 1984/03/01 1984;51(1):23-36. doi:10.1080/03637758409390181
117. Hofstede G, Hofstede GJ, Minkov M. Cultures and Organizations: Software of the Mind (3rd
ed.). . McGraw-Hill Education; 2010.
118. Neuliep  JW.  The  Relationship  among  Intercultural  Communication  Apprehension,
Ethnocentrism, Uncertainty Reduction, and Communication Satisfaction during Initial Intercultural
Interaction:  An  Extension  of  Anxiety  and  Uncertainty  Management  (AUM)  Theory.  Journal  of
Intercultural  Communication  Research.  2012/03/01  2012;41(1):1-16.
doi:10.1080/17475759.2011.623239
119. Dugas  MJ,  Gagnon  F,  Ladouceur  R,  Freeston  MH.  Generalized  anxiety  disorder:  a
preliminary test of a conceptual model. Behav Res Ther. Feb 1998;36(2):215-26. doi:10.1016/s0005-
7967(97)00070-3
120. Peters A, McEwen BS, Friston K. Uncertainty and stress: Why it causes diseases and how it
is  mastered  by  the  brain.  Prog  Neurobiol.  Sep  2017;156:164-188.
doi:10.1016/j.pneurobio.2017.05.004
121. Cisler JM, Koster EH. Mechanisms of attentional biases towards threat in anxiety disorders:
An  integrative  review.  Clinical  psychology  review.  Mar  2010;30(2):203-16.
doi:10.1016/j.cpr.2009.11.003
122. Veerapa E, Grandgenevre P, El Fayoumi M, et al. Attentional bias towards negative stimuli in
healthy  individuals  and  the  effects  of  trait  anxiety.  Scientific  reports.  Jul  16  2020;10(1):11826.
doi:10.1038/s41598-020-68490-5
123. Macatee  RJ,  Albanese  BJ,  Schmidt  NB,  Cougle  JR.  Attention  bias  towards  negative
emotional information and its relationship with daily worry in the context of acute stress: An eye-
tracking study. Behav Res Ther. Mar 2017;90:96-110. doi:10.1016/j.brat.2016.12.013
124. Wieser MJ, Keil A. Attentional threat biases and their role in anxiety: A neurophysiological
perspective. Int J Psychophysiol. Jul 2020;153:148-158. doi:10.1016/j.ijpsycho.2020.05.004
125. Yagi A, FitzGibbon L, Murayama K, Shinomori K, Sakaki M. Uncertainty drives exploration
of  negative  information  across  younger  and  older  adults.  Cogn  Affect  Behav  Neurosci.  Jun
2023;23(3):809-826. doi:10.3758/s13415-023-01082-8
126. Unkelbach C, Alves H, Koch A. Chapter Three - Negativity bias, positivity bias, and valence
asymmetries:  Explaining  the  differential  processing  of  positive  and  negative  information.  In:
Gawronski B, ed. Advances in Experimental Social Psychology. Academic Press; 2020:115-187.
127. Sibrava  NJ,  Borkovec  TD.  The  Cognitive  Avoidance  Theory  of  Worry.  Worry  and  its
psychological disorders: Theory, assessment and treatment. Wiley Publishing; 2006:239-256.
128. Szpunar  KK,  Spreng  RN,  Schacter  DL.  A  taxonomy  of  prospection:  introducing  an
organizational  framework  for  future-oriented  cognition.  Proc  Natl  Acad  Sci  U  S  A.  Dec  30
2014;111(52):18414-21. doi:10.1073/pnas.1417144111
129. Schacter DL, Addis DR, Buckner RL. Episodic simulation of future events: concepts, data,
and applications. Ann N Y Acad Sci. Mar 2008;1124:39-60. doi:10.1196/annals.1440.001
130. Abraham A, Bubic A. Semantic memory as the root of imagination. Frontiers in psychology.
2015;6:325. doi:10.3389/fpsyg.2015.00325
131. Adams  RA,  Huys  QJ,  Roiser  JP.  Computational  Psychiatry:  towards  a  mathematically
informed understanding of mental illness.  Journal of neurology, neurosurgery, and psychiatry. Jan
2016;87(1):53-63. doi:10.1136/jnnp-2015-310737
132. Abramson LY, Seligman ME, Teasdale JD. Learned helplessness  in humans:  critique and
reformulation. Journal of abnormal psychology. Feb 1978;87(1):49-74. 
133. MacLeod  AK,  Byrne  A.  Anxiety,  depression,  and  the  anticipation  of  future  positive  and
negative experiences. Journal of abnormal psychology. May 1996;105(2):286-9. doi:10.1037//0021-
843x.105.2.286
134. Miloyan B, Pachana NA, Suddendorf T. The future is here: a review of foresight systems in

https://preprints.jmir.org/preprint/68640 [unpublished, peer-reviewed preprint]



JMIR Preprints Kesner et al

anxiety and depression. Cogn Emot. 2014;28(5):795-810. doi:10.1080/02699931.2013.863179
135. Roepke  AM,  Seligman  ME.  Depression  and  prospection.  Br  J  Clin  Psychol.  Mar
2016;55(1):23-48. doi:10.1111/bjc.12087
136. Anderson EC, Carleton RN, Diefenbach M, Han PKJ. The Relationship Between Uncertainty
and Affect. Frontiers in psychology. 2019;10:2504. doi:10.3389/fpsyg.2019.02504
137. Rivkin ID, Taylor SE. The effects of mental simulation on coping with controllable stressful
events.  Personality  and  Social  Psychology  Bulletin.  1999;25(12):1451-1462.
doi:10.1177/01461672992510002
138. Jing HG, Madore KP, Schacter DL. Preparing for what might happen: An episodic specificity
induction  impacts  the generation of  alternative  future  events.  Cognition.  Dec 2017;169:118-128.
doi:10.1016/j.cognition.2017.08.010
139. Benoit  RG,  Davies  DJ,  Anderson  MC.  Reducing  future  fears  by  suppressing  the  brain
mechanisms underlying episodic simulation. Proceedings of the National Academy of Sciences of the
United States of America. 2016;113(52):E8492-E8501. doi:10.1073/pnas.1606604114
140. Brashers  DE.  Communication  and  Uncertainty  Management.  Journal  of  Communication.
2001;51(3):477-497. doi:10.1111/j.1460-2466.2001.tb02892.x
141. Berger  CR, Calabrese RJ.  Some explorations in  initial  interaction and beyond:  Toward a
developmental  theory  of  interpersonal  communication.  Human  Communication  Research.
1975;1(2):99-112. doi:10.1111/j.1468-2958.1975.tb00258.x
142. Goodwin R, Palgi Y, Lavenda O, Hamama-Raz Y, Ben-Ezra M. Association between Media
Use,  Acute  Stress  Disorder  and  Psychological  Distress.  Psychotherapy  and  psychosomatics.
2015;84(4):253-4. doi:10.1159/000377706
143. Thompson RR, Jones NM, Holman EA, Silver RC. Media exposure to mass violence events
can fuel a cycle of distress. Sci Adv. Apr 2019;5(4):eaav3502. doi:10.1126/sciadv.aav3502
144. Jones  R,  Mougouei  D,  Evans  SL.  Understanding  the  emotional  response  to  COVID-19
information in news and social media: A mental health perspective. Human behavior and emerging
technologies. Dec 2021;3(5):832-842. doi:10.1002/hbe2.304
145. Garfin  DR,  Holman  EA,  Fischhoff  B,  Wong-Parodi  G,  Silver  RC.  Media  exposure,  risk
perceptions,  and  fear:  Americans'  behavioral  responses  to  the  Ebola  public  health  crisis.  Int  J
Disaster Risk Reduct. Jul 2022;77doi:10.1016/j.ijdrr.2022.103059
146. de Bruin K, de Haan Y, Vliegenthart R, Kruikemeier S, Boukes M. News Avoidance during
the Covid-19 Crisis: Understanding Information Overload. Digital Journalism. 2021;9:1286 - 1302. 
147. Cho J, Boyle MP, Keum H, et al. Media, Terrorism, and Emotionality: Emotional Differences
in  Media  Content  and  Public  Reactions  to  the  September  11th  Terrorist  Attacks.  Journal  of
Broadcasting  &  Electronic  Media.  2003/09/01  2003;47(3):309-327.
doi:10.1207/s15506878jobem4703_1
148. Thompson RR, Holman EA, Silver RC. Media Coverage,  Forecasted Posttraumatic Stress
Symptoms, and Psychological Responses Before and After an Approaching Hurricane. JAMA Netw
Open. Jan 4 2019;2(1):e186228. doi:10.1001/jamanetworkopen.2018.6228
149. Bounoua N, Goodling S, Sadeh N. Cross-Lagged Analysis of COVID-19-Related Worry and
Media Consumption in a Socioeconomically Disadvantaged Sample of Community Adults. Frontiers
in psychology. 12/08 2021;12doi:10.3389/fpsyg.2021.728629
150. Schmidt A, Brose A, Kramer AC, Schmiedek F, Witthöft M, Neubauer AB. Dynamic relations
among COVID-19-related media exposure and worries during the COVID-19 pandemic. Psychology
& health. Aug 2022;37(8):933-947. doi:10.1080/08870446.2021.1912345
151. Shaw P, Blizzard S, Shastri G, et al. A daily diary study into the effects on mental health of
COVID-19 pandemic-related behaviors.  Psychological Medicine. 2023;53(2):524-532. doi:10.1017/
S0033291721001896
152. Carleton RN, Desgagne G, Krakauer R, Hong RY. Increasing intolerance of uncertainty over
time: the potential influence of increasing connectivity. Cogn Behav Ther. Mar 2019;48(2):121-136.

https://preprints.jmir.org/preprint/68640 [unpublished, peer-reviewed preprint]



JMIR Preprints Kesner et al

doi:10.1080/16506073.2018.1476580
153. McGregor I. Defensive zeal: Compensatory conviction about attitudes, values, goals, groups,
and self-definitions in the face of personal uncertainty.  Motivated social perception: The Ontario
symposium, Vol 9.  Ontario symposium on personality  and social  psychology.  Lawrence Erlbaum
Associates Publishers; 2003:73-92. 
154. Lavine  H,  Lodge  M,  Freitas  K.  Threat,  Authoritarianism,  and  Selective  Exposure  to
Information. Political Psychology. 2005;26(2):219-244. doi:10.1111/j.1467-9221.2005.00416.x
155. Haas I, Cunningham W. The Uncertainty Paradox: Perceived Threat Moderates the Effect of
Uncertainty on Political Tolerance. Political Psychology. 04/01 2014;35doi:10.1111/pops.12035
156. Hogg MA. Uncertainty-identity theory.  Handbook of theories of social psychology,  Vol 2.
Sage Publications Ltd; 2012:62-80.
157. Heine SJ, Proulx T, Vohs KD. The meaning maintenance model: on the coherence of social
motivations.  Personality  and  social  psychology  review  :  an  official  journal  of  the  Society  for
Personality and Social Psychology, Inc. 2006;10(2):88-110. doi:10.1207/s15327957pspr1002_1
158. Whitson JA, Galinsky AD, Kay A. The emotional roots of conspiratorial perceptions, system
justification, and belief in the paranormal. Journal of Experimental Social Psychology. 2015/01/01/
2015;56:89-95. doi:https://doi.org/10.1016/j.jesp.2014.09.002
159. Kay AC. Compensatory Control and Its Implications for Ideological Extremism. Journal of
Social Issues. 2013;69(3):21. doi:10.1111/josi.12029
160. Carhart-Harris RL, Friston KJ. REBUS and the Anarchic Brain: Toward a Unified Model of
the  Brain  Action  of  Psychedelics.  Pharmacological  reviews.  Jul  2019;71(3):316-344.
doi:10.1124/pr.118.017160
161. Cohen  S.J.  Cognitive  Rigidity,  Overgeneralization  and  Fanaticism.  In:  Zeigler-Hill  V,
Shackelford T, editors.  Encyclopedia of Personality and Individual Differences.  Springer, Cham.;
2017:1-7. https://doi.org/10.1007/978-3-319-28099-8_834-1
162. Zmigrod L. The role of cognitive rigidity in political ideologies: theory, evidence, and future
directions.  Current  Opinion  in  Behavioral  Sciences.  2020/08/01/  2020;34:34-39.
doi:https://doi.org/10.1016/j.cobeha.2019.10.016
163. Liekefett  L,  Christ  O,  Becker  JC.  Can  Conspiracy  Beliefs  Be  Beneficial?  Longitudinal
Linkages  Between  Conspiracy  Beliefs,  Anxiety,  Uncertainty  Aversion,  and  Existential  Threat.
Personality  &  social  psychology  bulletin.  Feb  2023;49(2):167-179.
doi:10.1177/01461672211060965
164. Henrich J, Heine SJ, Norenzayan A. The weirdest people in the world? The Behavioral and
brain sciences. Jun 2010;33(2-3):61-83; discussion 83-135. doi:10.1017/s0140525x0999152x
165. Kim  HS,  Sherman  DK,  Taylor  SE.  Culture  and  social  support.  Am  Psychol.  Sep
2008;63(6):518-26. doi:10.1037/0003-066x
166. Hamidein  Z,  Hatami  J,  Rezapour  T.  How People  Emotionally  Respond  to  the  News  on
COVID-19:  An  Online  Survey.  Basic  and  clinical  neuroscience.  Mar-Apr  2020;11(2):171-178.
doi:10.32598/bcn.11.covid19.809.2
167. Robert M, Stene LE, Garfin DR, et al. Media Exposure and Post-traumatic Stress Symptoms
in the Wake of the November 2015 Paris Terrorist Attacks: A Population-Based Study in France.
Frontiers in psychiatry. 2021;12:509457. doi:10.3389/fpsyt.2021.509457
168. Kleemans  M,  Schlindwein  LF,  Dohmen  R.  Preadolescents'  Emotional  and  Prosocial
Responses to Negative TV News: Investigating the Beneficial Effects of Constructive Reporting and
Peer Discussion. J Youth Adolesc. Sep 2017;46(9):2060-2072. doi:10.1007/s10964-017-0675-7
169. Taha S, Matheson K, Cronin T, Anisman H. Intolerance of uncertainty, appraisals, coping, and
anxiety:  the  case  of  the  2009  H1N1  pandemic.  British  journal  of  health  psychology.  Sep
2014;19(3):592-605. doi:10.1111/bjhp.12058
170. Wang Y, McKee M, Torbica A, Stuckler D. Systematic Literature Review on the Spread of
Health-related  Misinformation  on  Social  Media.  Soc  Sci  Med.  Nov  2019;240:112552.

https://preprints.jmir.org/preprint/68640 [unpublished, peer-reviewed preprint]



JMIR Preprints Kesner et al

doi:10.1016/j.socscimed.2019.112552
171. Holmes  EA,  O'Connor  RC,  Perry  VH,  et  al.  Multidisciplinary  research  priorities  for  the
COVID-19  pandemic:  a  call  for  action  for  mental  health  science.  Lancet  Psychiatry.  Jun
2020;7(6):547-560. doi:10.1016/S2215-0366(20)30168-1
172. Pennycook  G,  Rand  DG.  The  Psychology  of  Fake  News.  Trends  Cogn  Sci.  May
2021;25(5):388-402. doi:10.1016/j.tics.2021.02.007
173. Vraga E, Tully M, Bode L. Empowering Users to Respond to Misinformation about Covid-
19. Media and Communication. 06/25 2020;8:475. doi:10.17645/mac.v8i2.3200
174. Robichaud M. Cognitive behavior therapy targeting intolerance of uncertainty: Application to
a clinical case of generalized anxiety disorder. Cognitive and Behavioral Practice. 2013;20(3):251-
263. doi:10.1016/j.cbpra.2012.09.001
175. Hebert EA, Dugas MJ. Behavioral Experiments for Intolerance of Uncertainty: Challenging
the Unknown in the Treatment of Generalized Anxiety Disorder. Cognitive and Behavioral Practice.
2019/05/01/ 2019;26(2):421-436. doi:https://doi.org/10.1016/j.cbpra.2018.07.007
176. Hayes SC, Hofmann SG. "Third-wave" cognitive and behavioral therapies and the emergence
of a process-based approach to intervention in psychiatry.  World Psychiatry. Oct 2021;20(3):363-
375. doi:10.1002/wps.20884
177. Hofmann SG, Sawyer AT,  Fang A.  The empirical  status  of  the  "new wave" of  cognitive
behavioral  therapy.  The  Psychiatric  clinics  of  North  America.  Sep  2010;33(3):701-10.
doi:10.1016/j.psc.2010.04.006
178. Gloster AT, Klotsche J, Chaker S, Hummel KV, Hoyer J. Assessing psychological flexibility:
what  does  it  add  above  and  beyond  existing  constructs?  Psychological  assessment.  Dec
2011;23(4):970-82. doi:10.1037/a0024135
179. Dawson DL, Golijani-Moghaddam N. COVID-19: Psychological flexibility, coping, mental
health, and wellbeing in the UK during the pandemic. J Contextual Behav Sci. Jul 2020;17:126-134.
doi:10.1016/j.jcbs.2020.07.010
180. Masuda A, Morgan L, Spencer SD, Qinaʻau J, Jo D. Cultural adaptations of acceptance and
commitment therapy. The Oxford handbook of acceptance and commitment therapy, Oxford library
of psychology. Oxford University Press; 2023:662-679. 
181. Nagle  Y,  Arumugam  G,  Rani  K,  Masood  A.  Mindfulness-Based  Cognitive  Therapy:
Efficiency in Enhancing Resilience and Well-being of Military Children. 11/24 2020;
182. Creswell J, Lindsay E. How Does Mindfulness Training Affect Health? A Mindfulness Stress
Buffering  Account.  Current  Directions  in  Psychological  Science.  12/01  2014;23:401-407.
doi:10.1177/0963721414547415
183. Guendelman S, Medeiros S, Rampes H. Mindfulness and Emotion Regulation: Insights from
Neurobiological,  Psychological,  and  Clinical  Studies.  Frontiers  in  psychology.  2017;8:220.
doi:10.3389/fpsyg.2017.00220
184. Antonova E, Schlosser K, Pandey R, Kumari V. Coping With COVID-19: Mindfulness-Based
Approaches  for  Mitigating  Mental  Health  Crisis.  Frontiers  in  psychiatry.  2021;12:563417.
doi:10.3389/fpsyt.2021.563417
185. Sanilevici M, Reuveni O, Lev-Ari S, Golland Y, Levit-Binnun N. Mindfulness-Based Stress
Reduction  Increases  Mental  Wellbeing  and  Emotion  Regulation  During  the  First  Wave  of  the
COVID-19  Pandemic:  A  Synchronous  Online  Intervention  Study.  Frontiers  in  psychology.
2021;12:720965. doi:10.3389/fpsyg.2021.720965
186. Davidson RJ, McEwen BS. Social influences on neuroplasticity: stress and interventions to
promote well-being. Nature neuroscience. Apr 15 2012;15(5):689-95. doi:10.1038/nn.3093
187. Holz NE, Tost H, Meyer-Lindenberg A. Resilience and the brain: a key role for regulatory
circuits  linked  to  social  stress  and  support.  Mol  Psychiatry.  Feb  2020;25(2):379-396.
doi:10.1038/s41380-019-0551-9
188. Kocarova R, Horacek J, Carhart-Harris R. Does Psychedelic Therapy Have a Transdiagnostic

https://preprints.jmir.org/preprint/68640 [unpublished, peer-reviewed preprint]



JMIR Preprints Kesner et al

Action  and  Prophylactic  Potential?  Frontiers  in  psychiatry.  2021;12:661233.
doi:10.3389/fpsyt.2021.661233
189. Tang YY,  Hölzel  BK,  Posner  MI.  The  neuroscience  of  mindfulness  meditation.  Nat  Rev
Neurosci. Apr 2015;16(4):213-25. doi:10.1038/nrn3916
190. Hamlett GE, Foa EB, Brown LA. Exposure Therapy and Its Mechanisms. Current topics in
behavioral neurosciences. 2023;64:273-288. doi:10.1007/7854_2023_428
191. Parsons TD, Rizzo AA. Affective outcomes of virtual reality exposure therapy for anxiety and
specific  phobias:  a  meta-analysis.  J  Behav  Ther  Exp  Psychiatry.  Sep  2008;39(3):250-61.
doi:10.1016/j.jbtep.2007.07.007
192. Frison E, Eggermont S. The impact of daily stress on adolescents’ depressed mood: The role
of  social  support  seeking  through  Facebook.  Computers  in  Human  Behavior.  2015;44:315-325.
doi:10.1016/j.chb.2014.11.070
193. Tandoc Jr  EC,  Ferrucci  P,  Duffy  M. Facebook use,  envy,  and depression  among college
students: Is facebooking depressing? Computers in Human Behavior. 2015;43:139-146. doi:10.1016/
j.chb.2014.10.053
194. Hayes SC, Luoma JB, Bond FW, Masuda A, Lillis J. Acceptance and commitment therapy:
model,  processes  and  outcomes.  Behav  Res  Ther.  Jan  2006;44(1):1-25.
doi:10.1016/j.brat.2005.06.006
195. Creswell  JD.  Mindfulness  Interventions.  Annu  Rev  Psychol.  Jan  3  2017;68:491-516.
doi:10.1146/annurev-psych-042716-051139
196. Deng Y, Chang L, Yang M, Huo M, Zhou R. Gender Differences in Emotional Response:
Inconsistency  between  Experience  and  Expressivity.  PLoS  One.  2016;11(6):e0158666.
doi:10.1371/journal.pone.0158666
197. Olff  M, Langeland W, Draijer  N,  Gersons BP. Gender  differences in  posttraumatic  stress
disorder. Psychol Bull. Mar 2007;133(2):183-204. doi:10.1037/0033-2909.133.2.183
198. Satici SA, Gocet Tekin E, Deniz ME, Satici B. Doomscrolling Scale: its Association with
Personality Traits, Psychological Distress, Social Media Use, and Wellbeing.  Applied research in
quality of life. 2023;18(2):833-847. doi:10.1007/s11482-022-10110-7
199. Mahalik JR, Burns SM, Syzdek M. Masculinity and perceived normative health behaviors as
predictors  of  men's  health  behaviors.  Soc  Sci  Med.  Jun  2007;64(11):2201-9.
doi:10.1016/j.socscimed.2007.02.035
200. Hölzel BK, Carmody J, Vangel M, et al. Mindfulness practice leads to increases in regional
brain  gray  matter  density.  Psychiatry  Res.  Jan  30  2011;191(1):36-43.
doi:10.1016/j.pscychresns.2010.08.006
201. Vøllestad J, Nielsen MB, Nielsen GH. Mindfulness- and acceptance-based interventions for
anxiety disorders: a systematic review and meta-analysis. Br J Clin Psychol. Sep 2012;51(3):239-60.
doi:10.1111/j.2044-8260.2011.02024.x
202. Näsling J, Åström E, Jacobsson L, Ljungberg JK. Effect of Psychotherapy on Intolerance of
Uncertainty:  A  Systematic  Review  and  Meta-Analysis.  Clin  Psychol  Psychother.  Jul-Aug
2024;31(4):e3026. doi:10.1002/cpp.3026
203. Kirmayer  LJ,  Jarvis  GE.  Culturally  Responsive  Services  as  a  Path  to  Equity  in  Mental
Healthcare. HealthcarePapers. Sep 2019;18(2):11-23. doi:10.12927/hcpap.2019.25925
204. Hytman L, Amestoy ME, Ueberholz RY, Fiocco AJ. Cultural Adaptations of Mindfulness-
Based  Interventions  for  Psychosocial  Well-Being  in  Ethno-Racial  Minority  Populations:  A
Systematic Narrative Review.  Mindfulness. 2025/01/01 2025;16(1):21-41. doi:10.1007/s12671-024-
02501-8
205. Barrand C. Recommendations for culturally adapting mindfulness-based stress reduction for
Central  Yup'ik  populations  using  the  ecological  validity  model.  Cal  Poly  Humboldt  theses  and
projects. 2016; 1128. Available at: https://digitalcommons.humboldt.edu/etd/1128 [accessed: March
2, 2025]

https://preprints.jmir.org/preprint/68640 [unpublished, peer-reviewed preprint]



JMIR Preprints Kesner et al

https://preprints.jmir.org/preprint/68640 [unpublished, peer-reviewed preprint]



JMIR Preprints Kesner et al

Supplementary Files

Powered by TCPDF (www.tcpdf.org)

https://preprints.jmir.org/preprint/68640 [unpublished, peer-reviewed preprint]

http://www.tcpdf.org

	Table of Contents
	Original Manuscript
	Supplementary Files

