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The advent of the COVID-19 pandemic triggered an unprecedented transformation in
various aspects of life, including education, as traditional classroom settings gave way
to virtual learning environments facilitated by platforms like Zoom and Google Meet.
This transition brought about new challenges and opportunities, with individuals adapting
to remote work, education, and social interactions. Amidst this shift, concerns arose
regarding the impact of prolonged use of video conferencing tools on individuals’ well-
being and productivity. Recognizing the importance of understanding these dynamics,
this study aims to investigate the direct relationship between Zoom fatigue and perceived
productivity and well-being among school students. Additionally, it seeks to explore
the role of mindfulness in mediating the effects of Zoom fatigue on these variables. By
shedding light on these interconnections, this research aims to inform strategies aimed
at enhancing engagement and motivation in online learning environments while

addressing the challenges posed by digital fatigue.
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The COVID-19 pandemic led to a dramatic
shift in how individuals engage in work and
communication, with video conferencing
platforms like Zoom becoming integral to daily
life. Video conferencing became essential
during COVID-19 and continues to be
important today. It has transformed how we
work, learn, and connect by offering flexibility
and reducing the need for physical presence.
This shift has made remote collaboration and
communication more accessible and efficient
in many sectors. COVID-19 was not only a
health crisis but it has shown its potential to
bring social, psychological, and economic
crises across the globe. Virtual meetings
have served as an important medium in
education (Lowenthal, Borup, West, & Arch-
ambault, 2020), healthcare (Feijt et al.,
2020), and business with individuals
sheltering at home and attempting to

undertake everyday activities remotely
(Nguyen et al., 2021).

With the pandemic’s outbreak, there was
an abrupt transition in education from
classroom learning to online learning via
video conferencing platforms like Zoom and
Google Meet. For instance, around 290%
Zoom meeting participants have been
expanded and approx. three million users of
Google Meet per day was reported (Igbal,
2020). Since, online learning provided a
secure environment for students to avoid
academic failure, it has proven to be a boon,
exclusively in time of social distancing and
lockdowns around the world (Riedl, 2022).
However, the gigantic use of video
conferencing in education has raised various
concerns about its impact on physical and
mental health among students, teachers and
school executives as well (de Sobral et al.,
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2022). A specific phenomenon that has
emerged in this context is videoconference
fatigue, which refers to the degree to which
people feel exhausted, tired, or worn out
attributed to engaging in a videoconference
(Bennett et al., 2021) (Bennett et al., 2021).
Recent studies indicate that
videoconferences are more tiring than face-
to-face meetings due to the greater need for
prolonged attention (Spataro, 2020). These
findings on videoconference fatigue differ
from research suggesting that people
generally favor remote
meetings (PwC, 2020). Videoconference
Zoom fatigue is often accompanied by
symptoms such as exhaustion, apprehension,
anxiety, burnout, distress, as well as physical
symptoms like headaches, back pain etc.
(Reidl, 2022). However, the concept of ‘Zoom
Fatigue’, which is used for general
evaluations of video conferencing, emerged
because many people started to use the
word Zoom instead of video conferencing,
and the Zoom brand name was characterized
as a label for video conferencing programs
(Bailenson, 2021). The concept does not only
include the Zoom application but also gathers
all video conferencing programs under a
single umbrella. It is suggested that video
conferencing programs may negatively affect
cognitive performance and reduce mobility
and that exposure of all participants to each
other’s gaze may cause anxiety. (Fauvill, et
al., 2021). It is considered to be more
psychologically challenging than face-to-face
communication as its users feel the need to
concentrate more. Because it is stated that
the ability of individuals to interpret body
language and clues decreases, they have
difficulty in perceiving humor and irony, and
in relaxing in a natural conversation
environment. Moreover, scheduling back-to-
back meetings without breaks negatively
affects well-being, while dissatisfaction with
close-up appearances impacts self-esteem.
Technical issues like screen freezing, poor

internet, and bandwidth problems contribute
to Zoom fatigue, increasing stress,
particularly during live sessions (Bailenson,
2021).

In addition, the fact that users feel
mistrust about the control of data and records
might be another cause of fatigue and
exhaustion (Amponsah, Wyk & Kolugu,
2022).

Online education via Zoom demands more
focus and places greater psychological strain
compared to in-person interactions (de
Sobral et al., 2022; Williams, 2021).
Bailenson (2021) outlines four key factors
contributing to Zoom fatigue: heightened
cognitive effort, close-up screen views,
continuous self-monitoring from viewing one’s
own video, and limited physical movement.
Additionally, mirror anxiety, or the increased
self-awareness from seeing oneself on
screen, exacerbates this fatigue (Riedl,
2022). This persistent self-focus can trigger
negative emotions such as anxiety and
depression (Luo et al., 2021).

Videoconferencing is more tiring than in-
person meetings due to the increased
attention span required (Spataro, 2020).
Zoom-related burnout is positively correlated
with stress, anxiety, and depression, and
negatively related to life satisfaction and
academic well-being (Deniz et al., 2022). The
inability to mentally disconnect from work can
lead to reduced productivity, low motivation,
high stress, and poor mental health (Giurge
& Bohns, 2020). Recent studies have
confirmed these findings, emphasizing the
need for strategies to manage virtual fatigue
and improve digital communication
(Lee, 2023).

This fatigue has potential implications for
both perceived productivity and well-being,
two critical factors in both professional
performance and personal health.
Understanding the relationship between
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Zoom fatigue and perceived productivity is
essential, as productivity is a cornerstone of
work performance and professional
satisfaction. If Zoom fatigue negatively
impacts one’s ability to focus, engage, and
contribute effectively, organizations may face
challenges in maintaining performance
standards in remote work environments.
Moreover, from an individual's perspective,
a decline in perceived productivity can lead
to frustration, dissatisfaction, and decreased
motivation (Williams, 2021).

Similarly, well-being is a multifaceted
construct that encompasses emotional,
psychological, and physical health. The
demands of constant video conferencing—
such as sustained attention, limited non-
verbal cues, and the blurring of work-life
boundaries—can adversely affect mental
health and overall well-being. Prolonged
experiences of fatigue can contribute to
stress, burnout, and reduced quality of life,
making it essential to understand how Zoom
fatigue specifically influences well-being in
both short- and long-term contexts.

Investigating these outcome variables
may provide valuable insights into the
broader impacts of the digital work
environment on individuals’ mental health
and performance. The findings may inform
strategies to mitigate the negative effects of
Zoom fatigue, promoting healthier and more
productive virtual communication practices.

For the present study, we examined
perceived productivity and well-being as
outcome variables in relation to Zoom
fatigue. Prolonged virtual meetings demand
sustained attention and cognitive
engagement, which can lead to mental
exhaustion, reduced efficiency, and impaired
well-being. In light of these concerns,
understanding the effects of video
conferencing on perceived productivity and
well-being is crucial, as these variables are

directly linked to both individual performance
and overall quality of life.

This study draws upon Kaplan’s Attention
Restoration Theory (ART) (1995), which
suggests that environments requiring intense,
sustained attention deplete cognitive
resources over time, leading to mental
fatigue. Video conferencing, which often
requires constant visual focus and reduced
natural breaks, aligns with such attention-
draining environments. In contrast, ART
posits that restorative experiences, such as
time in nature, can help individuals recover
from mental fatigue. Similarly, incorporating
practices like mindfulness during or between
virtual meetings may offer a way to replenish
depleted attention and mitigate the negative
effects of Zoom fatigue.

By examining how extended virtual
meetings influence both perceived
productivity and well-being, this study aims
to provide insights that can be applied in
educational and organizational contexts,
where managing Zoom fatigue is crucial for
maintaining both performance and mental
health. Furthermore, exploring mindfulness
as a coping strategy highlights practical
interventions to reduce work-related fatigue,
enhance focus, and improve overall virtual
meeting experiences.

In the present study, mindfulness was
considered as mediator variable, while zoom
fatigue is a predictor variable, and perceived
productivity and wellbeing as outcome
variables.

Mindfulness and zoom fatigue:

Mindfulness is a key mediator between
Zoom fatigue, productivity, and well-being
because it directly addresses the cognitive
and emotional challenges posed by
prolonged video conferencing. Humans
naturally tend to focus on perceived threats
or internal distractions, which depletes
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cognitive resources. This phenomenon is
especially prevalent during video calls, where
sustained attention, limited physical
movement, and constant interaction can lead
to mental exhaustion. Mindfulness, on the
other hand, helps individuals focus on the
present moment, allowing them to manage
stress and improve concentration (Albrecht
et al., 2012; Black et al., 2009).

Mindfulness involves practices like
meditation or yoga, which encourage
intentional awareness of one’s mental state
and surroundings. These practices promote
relaxation and mental clarity (Gard et al.,
2014; Kabat-Zinn, 2003). By helping
individuals refocus their attention,
mindfulness reduces the stress and cognitive
strain associated with Zoom fatigue, thus
leading to enhanced productivity and overall
well-being.

Research supports the idea that
mindfulness can reduce stress and burnout
(Lacaille et al., 2018). For example, Rees et
al. (2020) found that a four-hour mindfulness
seminar significantly reduced stress and
burnout in rural doctors who were highly
prone to these issues. Additionally,
mindfulness has been shown to improve
executive  function, concentration,
metacognition, emotional regulation, self-
efficacy, relaxation, and even sleep quality
(Albrecht, 2014; Carelse, 2013; Coholic,
2011). These factors are critical in managing
the challenges associated with Zoom fatigue,
such as stress, burnout, and attention
difficulties (Kishida et al., 2019; Rees et al.,
2020).

Mindfulness targets the root causes of
Zoom fatigue—stress and cognitive
overload—by enhancing focus and reducing
mental strain. It promotes emotional
regulation, resilience, and overall well-being,
factors that are crucial in managing the
demands of video conferencing. Moreover,
mindfulness helps individuals improve their

productivity by enhancing concentration,
reducing burnout, and supporting a healthy
work-life balance. Given these benefits,
mindfulness can mediate the relationship
between Zoom fatigue and both perceived
productivity and well-being.

Thus, the following hypotheses are
proposed:

H;: Zoom fatigue will predict perceived
productivity.

H

H3: Mindfulness will mediate the relationship
between Zoom fatigue and perceived
productivity.

. Zoom fatigue will predict well-being.

H4: Mindfulness will mediate the relationship
between Zoom fatigue and well-being.

Method
Participants

A cross-sectional online survey was
conducted with 680 students from 8th to 12th
grade. A convenience sampling technique
was used to collect data through Google
Forms, which were distributed on social
media platforms such as WhatsApp,
Instagram, and Facebook. Participants were
encouraged to share the survey with their
friends and family members to broaden the
sample. The mean age of the adolescents
was 14 years (SD = 1). In terms of
sociodemographic variables, the sample
consisted of 51% males and 49% females,
all studying in Grades 8 to 12.

Measures

Zoom Exhaustion & Fatigue Scale (ZEF
Scale): Fauville, Luo, Queiroz, Bailenson &
Hancock developed the Zoom Exhaustion
and Fatigue Scale (ZEFS). It consists of 15
items, with a five-point Likert-type scale
response (1=not at all, 5=extremely). Some
items included: “How tired do you feel after
video conferencing?”, “How much do your
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eyes hurt after video conferencing?”, among
others. The ZEFS describes several types
of fatigue, including general (0=0.93), visual
(a=0.91), social (a=0.89), motivational
(0=0.89), emotional (a=0.80). Cronbach
alpha for the overall scale is a=0.94 (see
Table 1).

Perceived Productivity: Perceived
productivity scale was used constructed by
Kushlev & Dunn (2014). It consists of 3 items
ranging on a 7 point scale (for eg. “Overall
today, did you feel you got done the things
at work that were most important to you?”).
ltems 1 and 2 were created as face-valid
measures of people’s sense of
accomplishment at work. Item 3 was adapted
from the basic need satisfaction at work
scale.

WHO-5 Wellbeing Index- The WHO - 5
Wellbeing Index is a concise self- reported
measure of current mental wellbeing. The
WHO- 5 consists of five statements, rated by
respondents based on how they have felt
over the past two weeks. Items (e.g. “/ have
felt cheerful and in good spirits.”) are scored
on a six-point scale ranging from 0 (at no

time) to 5 (All of the time) and a higher score
indicates greater level of wellbeing.

The Mindful Attention Awareness Scale
(MAAS)- Mindfulness was measured through
The Mindful Attention Awareness Scale
(MAAS). This is a 5-item scale is constructed
by Brown & Ryan (2003) and is designed to
measure the short-term or current
manifestation of a core characteristic of
mindfulness, namely a receptive state of
mind in which attention, informed by a
sensitive awareness of what is happening in
the present, simply observing what is taking
place. The items included- "/ was doing
something automatically, without being aware
of what | was doing.” It is a seven-point scale
ranging from Not at all to Very much.

Statistical analysis

Descriptive analysis was done using SPSS
version 21. The direct effect of zoom fatigue
on perceived productivity and wellbeing was
assessed through Hayes model. Moreover,
the mediating effect of mindfulness between
zoom fatigue and perceived productivity and
between zoom fatigue and wellbeing was also
examined through Hayes method.

Results

Table 1. Showing correlation, mean and SD of all the variables used in the study

Variables Mean SD 1 2 3 4
1. Zoom fatigue 258 0.81 1

2. Perceived productivity 13.46 3.55 -0.151* 1

3. Wellbeing 16.14 4.65 -0.419* 0.376* 1

4. Mindfulness 2.53 1.24 0.616* 0.237* | -484* 1

**p < 0.01, *p < 0.05, N = 683

The results (Table 1) showed that there
is a significant negative correlation between
zoom fatigue and wellbeing (r="0.419, p<
0.01) and zoom fatigue and Perceived
productivity (r=-0.151, p< 0.01). However,

there is a significant positive corelation
between zoom fatigue and mindfulness (r =
0.616, p< 0.01).
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Mindfulness

.

Zoom fatigue > PercelYefi
Productivity
0.9438** -0.6646**

Figure 1: Showing the results of zoom fatigue and perceived productivity via mindfulness

-0.0322
-1.1160%* —i
-1.3591**
Zoom fatigue ;
> Wellbeing

0.9438**

Figure 2 Showing the results of zoom fatigue and Wellbeing via mindfulness

Table 2: Showing mediation analysis summary

Relationship Regression Confidence Interval P value
Coefficients(b) | Lower Bound | Upper Bound
zoom fatigue — perceived productivity -0.0322 -0.4386 0.3743 0.8766
zoom fatigue —, mindfulness — perceived productivity | -0.6646** -0.9300 -0.3992 0.001
zoom fatigue —, wellbeing -2.3987* -2.7987 -2.0076 <0.005
zoom fatigue —, mindfulness — wellbeing -1.2827* -1.6253 -0.9439 <0.005
Mediation analysis was used to test Meanwhile, the coefficient estimates

whether the relation between zoom fatigue based on the use of 95% Cl as evidence of
and perceived productivity was mediated by the med|at|on Of|nd|rect effeCt Of mindfu|neSS
mindfulness. The direct effect of zoom fatigue - indirect effect coefficient b (zoom fatigue
on perceived productivity was not significant — Mindfulness _, perceived productivity) =
(coefficient b = -0.0322, 95% CI| = -0.4386 — -0.6646, Cl = -0.9300 - -0.3992 was found
0.3743), hence rejecting H1. to be significant. The total indirect effect of

zoom fatigue on perceived productivity
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accounted for in the overall model was
23.72%. Hence, mindfulness successfully
mediated the relationship between zoom
fatigue and perceived productivity,
supporting H3.

Mediation analysis was also used to test
whether the association between zoom
fatigue and well-being was mediated by
mindfulness. The direct effect of zoom fatigue
on well-being was significant (coefficient § =
-2.3987, 95% Cl = -2.7987—- -2.0076), hence
supporting H2.

Meanwhile, the coefficient estimates—
based on the use of 95% CI as evidence of
the mediation of indirect effect of mindfulness
- indirect effect coefficient B (zoom fatigue ’!
mindfulness _, wellbeing) = -1.2827, CI =
-1.6253 — -0.9439 was also found to be
significant. The total indirect effect of zoom
fatigue on well-being accounted for in the
overall model was 25.77%. Hence,
mindfulness successfully mediated the
relationship between zoom fatigue and
wellbeing, supporting H4.

Discussion

The present study aimed to examine the
direct relationship between Zoom fatigue and
perceived productivity and well-being among
school students, while also exploring the
indirect associations between these variables
through mindfulness. The findings revealed
that Zoom fatigue had no direct effect on
perceived productivity, but mindfulness acted
as a mediator in this relationship. This
suggests that while Zoom fatigue does not
directly lower students’ perceived productivity,
mindfulness plays a critical role in enhancing
their productivity by helping them manage
their attention and multitasking.

Mindfulness has been shown to improve
attention, which can enhance perceived
productivity, even in stressful environments
such as virtual classrooms (lee, 2020).
Students who practice mindfulness are more

likely to focus and accomplish tasks without
distraction, reducing the cognitive load
imposed by multiple stimuli in the online
space. As Healy (1990) argues, “Habits of
the mind quickly become the structure of the
brain,” suggesting that mindfulness practices,
when integrated into classroom culture, can
improve focus and, subsequently,
productivity. Educators can play a vital role
in fostering such habits, helping students to
develop self-awareness, purposeful focus,
and academic success.

Zoom fatigue can drain energy as
students attempt to focus on various virtual
tasks, often exacerbated by technical issues
like screen freezes, data control problems,
and connectivity challenges (Jiang, 2020;
Lawson, 2010). These issues indirectly affect
productivity by increasing stress and
cognitive overload, further emphasizing the
importance of mindfulness in mitigating these
effects.

On the other hand, the study found a
significant direct inverse relationship between
Zoom fatigue and well-being. Consistent with
the findings of (Engin Deniz et al., 2022),
students experienced stress during
prolonged virtual meetings, contributing to
increased cognitive load and mental
exhaustion. The strain of staying engaged,
combined with technical glitches and the
pressure of managing multiple tasks in a
virtual space, was found to negatively impact
students’ mental well-being (Engin Deniz et
al., 2022); Montag et al., 2022).

Mindfulness was also found to mediate the
relationship between Zoom fatigue and well-
being. Research suggests that mindfulness
practice reduces stress, burnout, and other
negative effects associated with prolonged
stress, thereby improving well-being (Rees
et al., 2020). Mindfulness training programs,
such as meditation and relaxation
techniques, have proven effective in reducing
perceived stress and improving well-being,
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especially in populations prone to burnout
(Chiesa & Serretti, 2009; Khoury et al.,
2015). By helping individuals focus on the
present moment and manage stress,
mindfulness can alleviate the detrimental
impact of Zoom fatigue on mental well-being.

The present study’s findings support the
hypothesized model, suggesting that
mindfulness may serve as a successful
intervention strategy for Zoom fatigue.
Improved mindfulness predicts lower levels
of stress, burnout, and multitasking, leading
to better social presence and reduced Zoom
fatigue. As virtual meetings and video-
conferencing will likely remain a part of our
daily lives (Molla, 2020), exploring ways to
mitigate Zoom fatigue is essential for those
who frequently use such platforms.
Mindfulness has been identified as a
potential intervention strategy that could
reduce Zoom fatigue and improve satisfaction
with online experiences.

In conclusion, effective innovation
strategies in instructional design and the use
of technology tools to improve student
engagement and motivation in online learning
environments (Sanchez et al., 2022) will be
critical in managing the adverse effects of
Zoom fatigue. By integrating mindfulness
practices, both educators and students can
enhance productivity and well-being in virtual
learning and workspaces.

Limitations and future lines of
research

Although present research findings are
valuable still it’'s not free from some
limitations. First, the data were collected using
an online platform which limits participation
itself. Those who did not participate may
have different perspectives from the study
participants. Self-report bias in the use of
questionnaires is also a limitation of this
paper. Despite the limitations, our research
expands the literature on virtual meeting

fatigue in the field of education. Future
researchers may conduct similar kind of
research and address the limitations
presented in this study. As this study relied
entirely on survey data, it lacks both the
manipulation of mindfulness and the
temporal component that would allow us to
determine directionality of the predictive
relationships. Future action research studies
might involve how choices of meditation
practices affect productivity and wellbeing.
Future studies may validate the present
findings, involving larger samples, improving
some self-report measures, and employing
experimental designs etc. However, present
research extends the literature and adds to
the body of knowledge on Zoom fatigue.

Conclusion

Thus, online learning and video
conferencing can have a negative impact on
students’ wellbeing. This research highlights
that it is possible to start taking steps to
promote a more positive and meaningful
learning experience for students. From this
point of view, the results from this study are
particularly relevant and new if we consider
the historical period in which they were
collected. During pandemic the internet has
been abused in every aspect of life (e.g.,
education, work, personal relationships). At
that time, we were living in a sort of
technological/social paradox: face to face
social contact was not possible due to
restrictions and the risk of Covid-19
transmission. Mindfulness programs should
be spread and promoted in a variety of
settings, especially in the school and
workplace, as it could be helpful in several
aspects of psychophysical well-being. Even
though the pandemic is over, driven by the
need for remote working and learning,
videoconferencing is now an integral part of
everyday life, helping users navigate the
challenges of social distancing, remote work,
and online learning. Through careful and
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planned course design and implementation,
educators can use videoconferences to
better engage students in their online
courses, yet it is imperative that colleges and
universities must support these efforts
through with the right infrastructure and
training. While videoconferencing can
effectively be implemented within college
courses, the effort requires considerable
training, time, and design by faculty to ensure
that students are engaged with the resources
and do not view the sessions as tiring and
loose interest in academics.
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