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Abstract Technostress and cognitive fatigue are increasingly prevalent issues in modern workplaces where employees
depend heavily on digital technologies. Prolonged engagement with these technologies can lead to cognitive strain,
emotional exhaustion, and reduced well-being. This paper aims to explore the phenomenon of technostress and cognitive
fatigue by identifying contributing factors such as cognitive overload, multitasking, and constant connectivity. The paper
presents strategies to mitigate these issues, emphasizing individual and organizational interventions that can enhance
employee well-being and productivity. Individual-level interventions include promoting digital wellness practices, time-
management strategies, and mental resilience training. Organizational-level strategies involve establishing supportive
workplace cultures, providing mental health resources, and encouraging technological moderation. Ultimately, this study
highlights the importance of proactive measures to alleviate technostress and cognitive fatigue, promoting a balanced and
productive work environment.
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1. Introduction

The exploration of technostress and cognitive fatigue within contemporary work environments has garnered significant
attention in recent years, particularly as the reliance on information and communication technologies (ICT) has intensified. This
literature review synthesizes key findings from a series of articles that delve into the complexities of technostress, its
psychological ramifications, and potential interventions aimed at alleviating digital strain for enhanced employee well-being to
provide a foundational understanding of the relationship between ICT use and employee energy and fatigue. Their review
highlights the paradoxical nature of technology, where ICT can simultaneously invigorate and exhaust employees. The authors
emphasize that the experience of conflict, particularly due to overload, has a more profound impact on fatigue than on energy
levels. This nuanced understanding sets the stage for subsequent discussions on the psychological impacts of technology in the
workplace.

Building on this premise, Bondanini et al. (2020) define technostress as a modern adaptation challenge linked to the
negative psychological effects of technology. They argue that the stress experienced by employees is often a result of
ineffective coping mechanisms when interacting with technology, leading to various stressors such as role ambiguity and job
insecurity. This framing underscores the need for organizations to recognize the mental health implications of technology and
to foster environments that mitigate these stressors. Meanwhile, Munir et al. (2020) introduce an innovative perspective by
examining the role of digital humor in reducing work stress. They suggest that humor, particularly when disseminated through
digital media, can act as a buffer against the negative emotional experiences associated with work-related stress. This article
highlights the potential for creative solutions to alleviate the cognitive fatigue associated with technostress, suggesting that
organizations might benefit from integrating humor into their workplace culture.

The rapid integration of digital technologies into workplace environments has introduced new challenges related to
mental and emotional well-being. Technostress and cognitive fatigue are two interrelated phenomena that emerge from
excessive technology use, often resulting in reduced productivity, emotional exhaustion, and overall deterioration of employee
well-being. The concept of technostress refers to the stress induced by an inability to cope with technological demands, while
cognitive fatigue denotes mental exhaustion stemming from prolonged cognitive engagement with digital tools (Riedl, 2022;
Peper & Harvey, 2018).

Research has shown that digital fatigue and technostress significantly impact employees' psychological and physical
well-being, resulting in burnout, decreased job satisfaction, and impaired cognitive performance (Ayyagari et al., 2011; Maslach
& Leiter, 2016; Tarafdar et al., 2011). Moreover, while digital technologies are designed to enhance productivity, their misuse
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or overuse can counterproductively diminish efficiency and mental health (Peper & Harvey, 2018; Chen et al., 2022). The
adverse effects of technostress can be severe, including impaired decision-making, cognitive overload, anxiety, and diminished
job performance (Eppler & Mengis, 2004; Reinecke & Oliver, 2021). Despite the growing recognition of these issues, there
remains a substantial gap between theoretical frameworks addressing technostress and the real-world applications aimed at
mitigating its effects (Tarafdar et al., 2019; Ellis, 2021). Many organizations continue to overlook the importance of developing
structured interventions to manage technostress and cognitive fatigue effectively. This paper addresses this gap by synthesizing
current knowledge and proposing actionable strategies for enhancing employee well-being in digitalized work environments.

The COVID-19 pandemic has further accentuated the relevance of technostress, as evidenced by the work of (Satpathy
etal., 2021 & Gonzalez-Lépez et al., 2021). Satpathy et al. (2021) identify specific techno-stressors that emerged during remote
work arrangements, such as techno-overload and techno-invasion, which exacerbate feelings of stress and dissatisfaction
among employees. (Gonzélez-Lépez et al., 2021) expand on this by discussing how the invasive nature of ICTs can disrupt the
work-life balance, leading to increased pressure and expectations that contribute to technostress. Camacho and Barrios (2022)
build on these insights by exploring the consequences of technostress in the context of teleworking. They argue that the
heightened demands associated with ICT use lead to negative emotional responses, which can reduce job satisfaction and
overall productivity. This article reinforces the critical need for organizations to address the psychological burdens imposed by
technology, particularly in a remote work setting.

Harunavamwe and Ward (2022) further investigate the interplay between technostress, work-family conflict, and
perceived organizational support. Their findings suggest that technostress can significantly hinder workplace flourishing,
emphasizing the importance of organizational resources in mitigating the adverse effects of technology on employees' mental
health and well-being. Pansini et al. (2023) adopt a systematic approach by positioning technostress within the Job Demands-
Resources (JD-R) model. They argue that understanding technostress through this framework allows for a more comprehensive
analysis of its implications for employee well-being, productivity, and burnout. This perspective underscores the dual nature
of ICT as both a potential resource and a source of stress, necessitating a balanced approach to technology integration in the
workplace. Lastly, Walambe et al. (2023) introduce a cutting-edge multimodal Al-based framework for stress detection,
highlighting the importance of monitoring and addressing mental health in sedentary work environments. Their approach
emphasizes the need for proactive measures to identify and manage stress levels in employees, particularly in the context of
the ongoing digital transformation accelerated by the pandemic. Collectively, many scholars provide a robust framework for
understanding the multifaceted nature of technostress and cognitive fatigue, offering insights into both the challenges posed
by ICT and potential strategies for fostering employee well-being in an increasingly digital workplace.

2. Methodology

This study adopts a literature review approach, which is particularly useful for mapping key concepts, summarizing
existing evidence, and identifying research gaps related to technostress and cognitive fatigue. According to Arksey and Arksey
(2005), this method involves systematically examining a broad range of studies to provide an overview of the existing literature.
This study follows the framework proposed by Arksey and O’Malley, consisting of five stages: identifying the research question,
identifying relevant studies, study selection, charting the data, and collating, summarizing, and reporting the results.

Data Collection: The data collection process involved searching academic databases such as PubMed, Scopus, Google
Scholar, and ScienceDirect using keywords including "technostress," "cognitive fatigue," "digital strain," "employee well-
being," and "digital wellness." Inclusion criteria were established to select empirical studies, systematic reviews, and theoretical
papers published within the last decade to ensure the relevancy of the findings. Additionally, gray literature such as conference
proceedings and government reports were included where appropriate.

Data Analysis: Thematic analysis was employed to identify key themes, patterns, and gaps in the literature. Studies were
analyzed with attention to factors contributing to technostress and cognitive fatigue, their impact on employee well-being, and
strategies proposed for mitigating these issues. Patterns of intervention approaches were also critically examined to
differentiate between individual-level and organizational-level solutions.

Limitations: This literature review is limited by its reliance on secondary data sources and excluding non-English
literature. Additionally, while the study provides a comprehensive overview, it does not offer a meta-analysis of quantitative
findings.

3. Results and Discussion
3.1. Conceptual frameworks of technostress and cognitive fatigue

Technostress is fundamentally defined as the stress stemming from the use of information and communication
technologies (ICT) in professional environments. Brod was among the pioneers to conceptualize technostress, describing it as
"a condition resulting from the inability of an individual or organization to adapt to the introduction and operation of new
technology (lbrahim et al., 2021). Subsequently, various scholars have contributed to the understanding of this phenomenon,
with Tarafdar et al. refining the definition to "stress from using work-related technology" (lbrahim et al., 2021), and introducing
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a framework that categorizes technostress creators into five distinct factors: techno-overload, techno-invasion, techno-
uncertainty, techno-complexity, and techno-insecurity (Tarafdar et al., 2014). Furthermore, the Job Demands-Resources (JD-
R) model provides a robust theoretical framework for analyzing technostress. This model positions technostress as a job
demand that can lead to personal strain when exceeded by individual resources (Pansini et al., 2023). It underscores the dual
role of technology as both a resource that can enhance job performance and a demand that can generate stress if inadequately
managed (Pansini et al., 2023), aligning with findings from various studies that highlight the negative impacts of technostress
on employee well-being and performance (Saka et al., 2020; loannou, 2023).

3.2. Understanding the psychological mechanisms
3.2.1. Cognitive load theory

Cognitive Load Theory (CLT) posits that an individual's cognitive capacity is limited, and the overload of information can
hinder effective problem-solving and learning (Svoray et al., 2022). CLT outlines three distinct types of cognitive load: intrinsic,
extraneous, and germane. Intrinsic load is associated with the inherent complexity of the material; extraneous load arises from
the way information is presented, while germane load refers to the effort involved in transferring knowledge into long-term
memory (Saadi et al., 2021). This theory is particularly relevant in today’s technologically driven environments, where constant
interaction with multiple digital tools can lead to cognitive overload. This state may compromise cognitive processing and
increase errors, potentially leading to heightened stress (Hu et al., 2022; Atler, 2015). Evidence suggests that excessive
cognitive load can diminish performance outcomes and increase fatigue, making it essential to optimize task presentation and
manage information effectively to maintain performance in high-demand scenarios (Saadi et al., 2021). Moreover, in the
context of technostress, cognitive overload may impair individuals' abilities to manage their tasks and responsibilities, causing
significant mental fatigue that ultimately affects job satisfaction and productivity (Hakansson & Matuska, 2010). Recent studies
emphasize the intersection of cognitive load and environmental factors, demonstrating that certain settings can exacerbate
cognitive fatigue, while others, such as green spaces, may alleviate these effects, thereby enhancing cognitive functionality and
reducing stress levels (Hu et al., 2022; Schnell et al., 2022).

3.2.2. Attention restoration theory

Attention Restoration Theory (ART) posits that individuals can restore their cognitive capacities through exposure to
restorative environments, particularly those that promote indirect attention (Svoray et al., 2022). According to ART,
environments that evoke soft fascination—such as natural settings—enable the mind to recover from directed attention
fatigue, which is critical in high-stress workplaces where technostress often prevails (Goto et al., 2022). The cognitive
restoration notion stems from the understanding that just as physical fatigue can be recuperated, so can mental fatigue
through proper environmental design that fosters mental recovery and focus. Research indicates that exposure to nature
significantly correlates with improved mental health and reduced levels of stress-related disorders (Schnell et al., 2022; Suseno,
2023). For instance, time spent in green spaces has been empirically linked to heightened mood and decreased feelings of
fatigue, illustrating ART’s foundational claim (Saadi et al., 2021; Schnell et al., 2022). This underscores the importance of
integrating restorative spaces within workplace designs to facilitate cognitive recovery and enhance productivity among
employees experiencing technostress (Huang et al., 2012; Zytoon & Basahel, 2017). Furthermore, ART also emphasizes that
the mental process of restoration is governed by emotional and psychological components, suggesting that cognitive
restoration is not merely environmental but also influenced by individual perception and emotional response (Saadi et al.,
2021; Tsushita et al., 2018) Hence, fostering organizational practices that prioritize employee mental health through the design
of restorative environments can help mitigate the adverse effects of technostress and cognitive overload, ultimately enhancing
overall well-being and productivity in high-demand workplaces. In summary, both Cognitive Load Theory and Attention
Restoration Theory provide critical insights into the psychological mechanisms underlying cognitive fatigue and stress in
modern work environments. By understanding these frameworks, organizations can develop strategies to alleviate the impacts
of technostress and cognitive overload, thereby promoting healthier, more productive workplaces.

3.3. Factors contributing to technostress and cognitive fatigue

The findings of this study suggest that technostress and cognitive fatigue are primarily driven by technological overload,
multitasking, constant connectivity, and blurred boundaries between work and personal life. Technostress, as conceptualized
by Tarafdar et al. (2011), comprises five key dimensions: techno-overload, techno-invasion, techno-complexity, techno-
insecurity, and techno-uncertainty. These dimensions collectively contribute to negative psychological and physical outcomes
such as mental exhaustion, anxiety, and decreased productivity (Tarafdar et al., 2019; Riedl, 2022). Additionally, the
phenomenon of cognitive fatigue is exacerbated by prolonged digital engagement, multitasking, and fragmented attention
(Chen et al., 2022; Reinecke & Oliver, 2021). Studies have highlighted the detrimental effects of technostress on employee
performance and well-being, including impaired decision-making, reduced concentration, and emotional exhaustion (Eppler &
Mengis, 2004; Maslach & Leiter, 2016). Furthermore, the lack of psychological detachment from work-related digital tools
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contributes to chronic stress and reduced mental recovery (Lee et al., 2021). Even though digital fatigue in workplaces has
gained attention, there has been little analysis of its impact on productivity (Makiniemi et al., 2020). Contributing factors
include technological overload caused by constant notifications and messages, often interrupting daily activities (Peper &
Harvey, 2018). Additionally, multitasking and constant task-switching at work exacerbate digital fatigue (Leroy, 2009). Jobs
requiring workers to manage multiple streams of digital communication are particularly affected, as these demands result in
cognitive fatigue and reduced productivity (Chen et al., 2022). The concept of "technostress," as introduced by Tarafdar et al.
(2011), highlights the psychological strain caused by excessive technology usage in the workplace. The relationship between
task-switching and digital fatigue is examined in Mark et al. (2014), showing how frequent interruptions and task-switching
degrade attention and mental energy. Research by Wang et al. (2020) emphasizes the preference for synchronous
communication (like video conferencing) over asynchronous methods (like email), as the former tends to be less mentally
taxing.

3.3.1. Technological factors

Technological factors significantly contribute to technostress and cognitive fatigue among employees. The
characteristics of technology itself, such as complexity and the requirement for constant engagement, can lead to mental
exhaustion. For example, in healthcare settings, studies indicate that excessive use of technologies like electronic health
records (EHRs) contributes to fatigue manifested as physical symptoms, emotional stress, and cognitive impairment (Hilty et
al., 2022). This highlights the burden that IT systems place on users, leading to a multitude of negative experiences, such as
irritability and stress, as employees navigate the complexities of these systems. Moreover, multitasking, which is often
necessitated by technological tools, has been shown to compromise cognitive performance due to divided attention (loannou,
2023; Talib et al., 2022). Research suggests that engaging in multiple cognitive tasks simultaneously can lead to increased
working memory load, thereby exacerbating feelings of cognitive fatigue (Hopstaken et al., 2014). Such findings align with the
involvement of dopamine pathways in reward evaluation, where the cognitive cost of task engagement may exceed the
perceived rewards, further contributing to mental fatigue and disengagement (Hopstaken et al., 2014). Additionally, cognitive
fatigue resulting from inadequate management of technology use can impair concentration and overall job satisfaction,
amplifying the stress associated with work tasks (Jimmy et al., 2023; Cuadrado et al., 2024).

3.3.2. Organizational factors

Organizational factors play a critical role in influencing levels of technostress and cognitive fatigue. Work environments
that lack support structures for technology use may exacerbate feelings of stress and fatigue among employees. For instance,
organizations that do not prioritize employee training in technology can lead to increased anxiety and inefficiency, as workers
struggle to adapt to rapidly changing technological landscapes (Talib et al., 2022). Such a lack of preparation heightens feelings
of technostress and diminishes overall productivity (loannou, 2023; Cuadrado et al., 2024). Additionally, organizational culture
profoundly impacts employee well-being. Environments that promote high-performance expectations without offering
adequate recovery mechanisms can lead to heightened cognitive fatigue and burnout. For example, constant connectivity
through emails and messaging applications pressures employees to remain engaged beyond work hours, leading to an
imbalance between work and personal life (Steward & Chib, 2024). A study reported that a high frequency of interruptions due
to organizational demands further eroded cognitive resources and hindered effective task completion, thus reinforcing a cycle
of fatigue and decreased job satisfaction (Hilty et al., 2022; MacMahon et al., 2014). Increases in workload without
corresponding support mechanisms, such as employee assistance programs or mental health resources, can further perpetuate
technostress and cognitive fatigue within organizations (Talib et al., 2022; Cuadrado et al., 2024). These supporting systems
are crucial for mitigating the negative impacts of job demands and fostering a healthier work environment, thereby enhancing
employee resilience against the challenges posed by contemporary technological demands. Overall, both technological and
organizational factors substantially impact technostress and cognitive fatigue, highlighting the need for integrated approaches
that encompass both dimensions to improve employee well-being and productivity in the modern workplace.

3.4. Prevalence and impact of technostress and cognitive fatigue

The prevalence of technostress in the workplace is increasingly acknowledged as a significant concern that affects
employees across various sectors. Research indicates that technostress correlates with lower productivity, reduced job
satisfaction, and increased work exhaustion, manifesting as a growing issue, particularly among younger employees who are
often viewed as digital natives but can nonetheless experience considerable technostress due to constant technological
updates (Hauk et al., 2019; Torre et al., 2020). This is supported by findings that suggest technostress negatively affects
employees' job performance, leading to decreased overall productivity within organizations (Chen & Muthitacharoen, 2016;
Tiwari, 2020). Moreover, the impact of technostress extends beyond immediate productivity concerns, influencing broader
aspects of professional life such as work-life balance and mental health. For instance, a study involving higher education
contexts noted a pronounced inverse relationship between technostress and academic productivity, suggesting that excessive
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reliance on technology for educational purposes exacerbates stress and diminishes performance (Upadhyaya & Vrinda, 2020).
This issue is not isolated to academia; overall workplace productivity and mental health are detrimentally affected by high
levels of technostress (Tiwari, 2020; Sharma, 2024). In summary, understanding technostress within its comprehensive
definition and its implications for workplace productivity underscores organizations' need to implement supportive measures
to mitigate these adverse effects. Interventions such as promoting technical literacy and providing robust technical support
can help organizations navigate the complexities of modern technological demands while maintaining employee well-being
(Berger et al., 2023; Tarafdar et al., 2014)

Technostress and cognitive fatigue present significant challenges in modern organizational environments, especially in
light of recent increases in digital demands brought about by events such as the COVID-19 pandemic. The impact of
technostress, which includes psychological, physiological, and emotional responses associated with the use of information and
communication technologies (ICT), has been well-documented in various settings, particularly among educators. Research has
consistently shown a correlation between technostress and cognitive fatigue among teachers and educational staff. For
instance, Abilleira et al. examined Spanish university teachers during the pandemic and found a statistically significant positive
correlation between technostress and techno-fatigue, indicating that misalignment between technological demands and
competencies contributes substantially to the feelings of fatigue experienced by educators (Ibrahim et al., 2021). This aligns
with findings from Rosado et al., who conducted a systematic review showing a significant negative association between
technostress and professional performance among teachers, despite their high satisfaction levels (Tarafdar et al., 2014).

Furthermore, Mushtaque et al. highlighted that various organizational stressors, including work overload and job
insecurity, exacerbate technostress and hence cognitive fatigue. Specifically, burnout can be a direct outcome of increased job
demands alongside technostress, which compromises teachers' willingness to adopt online teaching modes effectively during
lockdown phases (Pansini et al., 2023). This suggests that organizational contexts significantly influence the degree of
technostress experienced and the associated cognitive fatigue. In addition to the negative implications for mental health and
job performance, the cognitive effects of fatigue in other populations, such as individuals with multiple sclerosis (MS),
emphasize the broader ramifications of sustained cognitive fatigue. Lotfi et al. discussed how cognitive fatigue impacts the
personal performance of individuals with MS, particularly as fatigue levels correlate with cognitive impairment, highlighting
the intricate relationship between fatigue and cognitive abilities (Saka et al., 2020). Further investigation into these
relationships can provide insights into workplace well-being and the need for supportive environments that mitigate stressors.

Research opportunities also exist to explore specific coping strategies employed by individuals experiencing
technostress and cognitive fatigue. Guillemin et al. noted the varying impacts of fatigue among MS subtypes, suggesting that
personalized approaches could enhance coping mechanisms and therapeutic outcomes (loannou, 2023). Understanding the
cognitive mechanisms behind fatigue will further enhance the capacity to develop effective interventions. Moreover, the
importance of organizational communication and support in mitigating technostress cannot be overstated. Zito et al.
emphasized the role of effective communication in preventing psycho-physical discomfort and enhancing job performance,
underscoring that supportive workplace environments can positively affect employees' emotional well-being, thereby reducing
cognitive fatigue associated with technostress (Hauk et al., 2019). Such insights reinforce the need for organizations to
implement structures that foster open communication and provide resources for coping with technological demands.

Looking ahead, continued research should focus on longitudinal studies to establish causal relationships between
technostress, cognitive fatigue, and performance outcomes. Likewise, interventions aimed at enhancing employee agency in
managing ICT-related stressors should be developed and empirically tested. Innovations in assessment tools, such as the
incorporation of neurophysiological metrics like heart rate variability, could provide a comprehensive picture of the impact of
technostress and cognitive fatigue on health and productivity. In summary, the impact of technostress and cognitive fatigue is
profound, affecting not only individual well-being but also organizational effectiveness. As work environments continue to
evolve with technological advancements, addressing these challenges through robust research and interventions will be critical
for sustaining employee health and productivity.

3.5. Strategies for mitigating technostress and cognitive fatigue

The concept of technological overload refers to the constant exposure to digital tools and the pressure to remain
responsive (Eppler & Mengis, 2004; Mazmanian et al., 2013). This phenomenon has led to an "always-on" culture where
personal and work boundaries blur, contributing to stress and burnout (Maslach & Leiter, 2016). Studies indicate that excessive
use of digital devices correlates with depression, anxiety, and other negative psychological outcomes (Thomée et al., 2012). A
study by Derks et al. (2014) discusses the impact of always being "on" and how it fosters a culture of overwork, resulting in
stress and burnout. The blurring of work-life boundaries, as analyzed by Mazmanian et al. (2013), aligns with the narrative that
personal life often intertwines with work responsibilities due to digital tools.

Effective strategies are required at both individual and organizational levels. On an individual level, promoting digital
wellness through time-management practices, mindfulness, and mental resilience training is essential (Bordi et al., 2018; Peper
& Harvey, 2018). On an organizational level, supportive workplace cultures, flexible work policies, and mental health resources
can significantly reduce technostress and enhance employee well-being (Ashkanasy et al., 2014; Mazmanian et al., 2013;
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Ragsdale & Hoover, 2016). Effective strategies to alleviate technostress and cognitive fatigue must be implemented at both
individual and organizational levels. Individual strategies include promoting digital wellness through mindfulness, cognitive
restructuring, time-management practices, and scheduled breaks from technology use (Bordi et al., 2018; Peper & Harvey,
2018). At the organizational level, promoting a supportive work environment is essential. This can be achieved through
providing mental health resources, implementing flexible work policies, encouraging psychological detachment from work
during non-work hours, and integrating Al-driven workload management systems (Ashkanasy et al., 2014; Mazmanian et al.,
2013; Routray, 2024).

3.6. Interventions to reducing digital strain for improved employee well-being

The growing prevalence of technostress in contemporary work environments demands targeted interventions and
strategies to alleviate its impact on employee well-being and productivity. The escalating prevalence of technostress
necessitates effective interventions and strategies to mitigate its adverse effects in the workplace. A multifaceted approach
that addresses both organizational practices and individual coping mechanisms is crucial for fostering a supportive work
environment. This section outlines various approaches that organizations can adopt to mitigate technostress effectively and
enhance the overall user experience in technology-rich settings.

3.6.1. Promoting technology self-efficacy

Enhancing employees' self-efficacy with technology is crucial for reducing technostress. Cazan et al. found a significant
relationship between technology self-efficacy and reduced perceptions of techno-complexity, particularly among academics
(Pansini et al., 2023). Organizations can implement training programs that focus on developing digital skills and increasing
confidence in technology use. Regular workshops and personalized coaching can help employees navigate complex systems
and feel more competent in using new technologies, ultimately reducing feelings of overwhelm and anxiety associated with
technology use.

3.6.2. Promoting digital literacy and training programs

Enhancing digital literacy among employees is a foundational intervention that can significantly reduce technostress.
Technology-specific training programs should be implemented to improve employees’ confidence and competence in using
various digital tools. According to Tarafdar et al., developing technology self-efficacy and enhancing information systems
literacy is integral to reducing the negative impact of technostress creators on performance (lbrahim et al., 2021).
Organizations can utilize tailored workshops focusing on specific technologies relevant to their workforce, empowering
employees to navigate technological challenges effectively.

3.6.3. Empowering leadership and managerial support

The role of leadership in mitigating technostress has been underscored by studies indicating that empowering
leadership can buffer the relationship between specific forms of tech-related stress, such as techno-invasion and emotional
exhaustion (lbrahim et al., 2021). Leaders should foster a supportive environment where employees feel comfortable voicing
their concerns regarding technology use. Regular check-ins and open communication channels can help identify and address
technostressors before they escalate into significant issues. Additionally, effective managerial intervention—providing
guidance, resources, and showing understanding—can enhance employee resilience to technostress (Tarafdar et al., 2014).
Empowering leadership styles can serve as a mechanism to mitigate technostress. Bauwens et al. emphasize the role of leaders
in creating an environment that supports employees in managing technology-related stressors (Hauk et al., 2019). Training
managers and supervisors to adopt health-oriented leadership practices is essential in promoting employee well-being. This
leadership can facilitate open communication channels where employees feel comfortable discussing their technostress
experiences and challenges.

3.6.4. Work-life balance initiatives

Encouraging a healthy work-life balance is vital in combating technostress. Organizations should promote flexible work
arrangements, such as remote work or flexible hours, allowing employees to better manage their time and reduce the
pressures associated with rigid work schedules. The importance of setting boundaries around technology use, including
discouraging after-hours communications, can help mitigate the feelings of techno-invasion and overload that contribute to
stress (Saka et al., 2020; loannou, 2023). Policies that promote work-life balance, including flexible working arrangements and
clear guidelines on work expectations, can significantly mitigate technostress. Initiatives that recognize the need for personal
time away from technology are crucial, especially in the context of remote work environments that became prevalent during
the pandemic. Lulli et al. suggested that clarifying distinctions between work and personal time can effectively alleviate the
stress associated with constant connectivity (Pansini et al., 2023). In conclusion, addressing technostress requires a
comprehensive, evidence-based strategy that encompasses training, leader support, wellness initiatives, and effective
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communication practices. Organizations must prioritize these interventions to foster a healthier work environment, ultimately
enhancing productivity, job satisfaction, and overall employee well-being.

3.6.5. Mindfulness and coping strategies

Incorporating mindfulness practices into the workplace can significantly reduce the negative consequences of
technostress. loannou et al. discuss the role of mindfulness in alleviating stressors arising from technology use, promoting
awareness of the present moment and reducing anxiety associated with performance expectations (loannou, 2023).
Organizations can offer mindfulness workshops or access to mental health resources to empower employees to manage their
stress proactively. Mindfulness practices have shown promise in reducing technostress by fostering resilience among
employees. Interventions such as mindfulness training can assist individuals in coping with stress related to the use of
technology. As noted by Munir et al., group counseling and mindfulness training have been effective in reducing technostress
levels among students (Torre et al., 2020). Organizations could benefit from incorporating these practices into employee
wellness programs, contributing to improved mental health outcomes.

3.6.6. Psychological capital development

Fostering psychological capital—characteristics such as self-efficacy, optimism, resilience, and hope—can help
employees develop effective coping strategies against technostress. Research by Ingusci et al. suggests that these psychological
resources can activate positive behaviors that mitigate the effects of stress from technology (Saka et al., 2020). Training
programs focusing on personal development and resilience can enhance employees' ability to cope with the demands of
technology. Using tools such as the Technostress Creators and Technostress Inhibitors Scale can provide valuable data to
identify key stressors within the workplace (Saka et al., 2020). Regular assessments allow organizations to monitor technostress
levels and implement targeted interventions accordingly. Taking a proactive approach to measuring and understanding
technostress can lead to more effective strategies and support tailored to specific employee needs.

3.6.7. Technology management practices

Developing clear policies regarding technology use within organizations can create a more structured environment that
reduces technostress. For instance, guidelines on appropriate technology usage, including how and when to engage with digital
tools, help in managing expectations and responsibilities associated with ICT (Hauk et al., 2019). Additionally, implementing
feedback mechanisms to monitor employee experiences with technology can inform ongoing improvements and adaptations
to the workplace environment. Providing accessible IT support and resources can alleviate technostress significantly. As
highlighted in the work of Kaltenegger et al., organizational resources—including reliable technical support—are crucial for
helping employees manage technological demands effectively (Tarafdar et al., 2014). Regularly assessing the technological
infrastructure and ensuring that employees have the resources they need to perform their jobs smoothly are essential
considerations for reducing stress.

3.6.8. Cultural change and community building

Establishing a workplace culture that promotes open discussions about technostress and empowers employees to share
their experiences can foster a supportive community. Encouraging peer support groups allows employees to connect over
shared challenges, creating a sense of belonging and promoting collaborative problem-solving (Torre et al., 2020). This cultural
shift can dismantle the stigma around technostress, making it easier for employees to seek help when needed. Creating a
positive email culture and setting clear communication norms can help limit technostress stemming from excessive digital
communication. Research indicates that organizations should establish guidelines that promote reasonable expectations for
after-hours communication and the appropriate use of technology (Tarafdar et al., 2014). Encouraging employees to disconnect
during designated "off" hours helps delineate boundaries between work and personal time, thereby reducing feelings of
invasion and compulsion associated with technostress. In summary, a multidimensional approach to managing technostress is
crucial for ensuring employee health and productivity in increasingly digital workplaces. By promoting self-efficacy,
encouraging leader involvement, fostering work-life balance, offering mindfulness resources, developing psychological capital,
implementing technology management practices, and cultivating supportive cultures, organizations can effectively combat the
adverse effects of technostress.

3.7. Future directions and research opportunities

The study of technostress and cognitive fatigue presents numerous promising avenues for future research and practical
application. It is essential to adopt a multifaceted approach that addresses the complexities of cognitive fatigue, particularly in
light of the evolving dynamics of technology's role in various environments. One significant area for exploration is the
relationship between cognitive fatigue and mental health disorders, such as anxiety and depression. Smejka et al. suggest that
understanding how cognitive complaints intersect with societal participation can lead to targeted interventions that improve
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outcomes for those experiencing fatigue (lbrahim et al., 2021). This highlights the pressing need for studies focusing on how
cognitive impairments influence not just workplace productivity but broader social engagement. Moreover, research should
increasingly incorporate neurophysiological measures to gain a deeper understanding of the underlying mechanisms governing
cognitive fatigue. For example, Chen et al. highlight the potential of studying functional connectivity alterations in specific brain
pathways related to cognitive fatigue in various patient groups, including those with multiple sclerosis (Tarafdar et al., 2014).
Such studies could inform the development of targeted cognitive rehabilitation therapies that could mitigate fatigue. Another
promising direction involves developing integrated assessment tools that combine physiological and psychological methods.
The combination of cognitive assessments, such as those performed with the Stroop test, and physiological measures, like
heart rate variability (HRV), has shown promise in effectively detecting fatigue (Pansini et al., 2023). Future studies should work
towards refining these assessment modalities to create a comprehensive fatigue monitoring system that can be employed in
clinical settings. Technology-driven solutions also present opportunities for advancing research. For instance, wearable
technologies and mobile apps can monitor cognitive fatigue in real-time, as illustrated by the Fimo health app, which measures
various parameters affecting fatigue in individuals with multiple sclerosis (Saka et al., 2020). Leveraging technology to assess
fatigue continuously could provide valuable insights for both individuals and healthcare providers. Furthermore, understanding
the impact of occupational environments on cognitive fatigue is crucial. With recent increases in remote work and demanding
digital tasks, studies need to investigate how various work configurations contribute to technostress. Research by Oliver et al.
indicates the necessity of refining our understanding of mental fatigue within occupational settings (loannou, 2023) thus
highlighting the importance of developing interventions tailored to specific work contexts. Finally, the incorporation of
individual differences into cognitive fatigue research could facilitate the development of personalized fatigue management
strategies. Studies examining how demographic factors, such as gender and age, influence the experience of fatigue can lead
to tailored interventions that cater to specific groups and their unique challenges (Pansini et al., 2023). Overall, addressing
these diverse avenues of exploration will enhance our understanding of technostress and cognitive fatigue and facilitate the
development of evidence-based strategies that improve well-being in an increasingly technology-driven world.

4. Conclusion

The review of the literature on technostress and cognitive fatigue reveals a complex interplay between the use of
information and communication technologies (ICT) and employee well-being. The foundational article by elucidates the
paradox of ICT, where its use can both energize and exhaust employees, establishing the groundwork for understanding the
psychological impacts of technology in the workplace. The authors highlight that the experience of conflict and overload
significantly contributes to fatigue, thereby underscoring the importance of examining how these factors affect employee
engagement with digital tools. Subsequent articles build upon this foundation by defining technostress as a modern adaptation
challenge linked to negative psychological effects. The multidimensional nature of technostress, characterized by stressors
such as role ambiguity and job insecurity, necessitates organizational recognition of mental health implications and the
fostering of supportive environments to mitigate these stressors. Creative interventions, such as the use of digital humor to
alleviate work-related stress suggest that incorporating humor into workplace culture could serve as an effective coping
mechanism against cognitive fatigue. The impact of the COVID-19 pandemic has further highlighted the relevance of
technostress, with articles identifying specific stressors that emerged during remote work, such as techno-overload and
techno-invasion, which exacerbate feelings of stress and dissatisfaction. The relationship between technostress and job
satisfaction is further explored who argue that heightened demands from ICT use can lead to negative emotional responses,
ultimately reducing productivity. The interplay between technostress, work-family conflict, and perceived organizational
support emphasizing the importance of organizational resources in mitigating adverse effects on mental health and well-being.
The systematic approach of positioning technostress within the Job Demands-Resources (JD-R) modelprovides a
comprehensive framework for analyzing its implications for employee well-being and productivity. Finally, the introduction of
a multimodal Al-based framework for stress detection underscores the necessity for proactive measures in identifying and
managing stress levels in increasingly digital work environments. In conclusion, the literature collectively underscores the
multifaceted nature of technostress and cognitive fatigue, highlighting the psychological burdens imposed by ICT and the
critical need for organizations to implement supportive strategies that promote employee well-being. The insights from these
articles not only enhance understanding of the challenges posed by technology but also offer potential pathways for alleviating
digital strain in the workplace.

Ethical Considerations

Not applicable.

Conflict of Interest

The authors declare no conflicts of interest.

Funding



about:blank
about:blank
https://www.malque.pub/

This research did not receive any financial support.

References

Arksey, H., & O'Malley, L. (2005). Scoping Studies: Towards a Methodological Framework. International Journal of Social Research Methodology: Theory &
Practice, 8(1), 19-32. https://doi.org/10.1080/1364557032000119616

Ashkanasy, N. M., Ayoko, O. B., & Jehn, K. A. (2014). Understanding the physical environment of work and employee behavior: An affective events perspective.
Journal of Organizational Behavior, 35(8), 1169-1184. https://doi.org/10.1002/job.1973

Atler, K. (2015). User-perceived utility of the daily experiences of pleasure, productivity, and restoration profile. Canadian Journal of Occupational Therapy,
82(4), 235-244. https://doi.org/10.1177/0008417415571731

Ayyagari, M., Beck, T., Demirguc-Kunt, A. (2003). Small and Medium Enterprises across the Globe: A New Database. Policy Research Working Paper, 29(4):415-
434https://doi.org/10.1596/1813-9450-3127

Bauwens, R., Denissen, M., Van Beurden, J., & Coun, M. (2021). Can Leaders Prevent Technology from Backfiring? Empowering Leadership as a Double-Edged
Sword for Technostress in Care. Frontiers in Psychology, 12, 702648. https://doi.org/10.3389/fpsyg.2021.702648

Berger, M., Schéfer, R., Schmidt, M., Regal, C., & Gimpel, H. (2023). How to prevent technostress at the digital workplace: a Delphi study. Journal of Business
Economics, 94(7-8), 1051-1113. https://doi.org/10.1007/s11573-023-01159-3

Bondanini, G., Giorgi, G., Ariza-Montes, A., Vega-Mufioz, A., & Andreucci-Annunziata, P. (2020). Technostress: Dark Side of Technology in the Workplace: A
Scientometric Analysis. International Journal of Environmental Research and Public Health, 17(21), 8013. https://doi.org/10.3390/ijerph17218013

Bordi, L., Okkonen, J., Makiniemi, J.-P., & Heikkila-Tammi, K. (2018). Communication in the Digital Work Environment: Implications for Wellbeing at Work.
Nordic Journal of Working Life Studies, 8(S3), 29-48. https://doi.org/10.18291/njwls.v8is3.105275

Borle, P., Reichel, K., Niebuhr, F., & Voelter-Mahlknecht, S. (2021). How Are Techno-Stressors Associated with Mental Health and Work Outcomes? A
Systematic Review of Occupational Exposure to Information and Communication Technologies within the Technostress Model. International Journal of
Environmental Research and Public Health, 18(16), 8673. https://doi.org/10.3390/ijerph18168673

Brod, C. (1984). Technostress: The Human Cost of the Computer Revolution. Addison-Wesley Publishing Company, Reading, USA.

Camacho, S., Barrios, A. (2022). Teleworking and technostress: early consequences of a COVID-19 lockdown. Cognition, Technology & Work, 24 (3) 441-457
https://doi.org/10.1007/s10111-022-00693-4

Cazan, A., David, L. T., Truta, C., Maican, C. I., Henter, R., Nastasa, L. E., Nummela, N., Vesterinen, O., Rosnes, A. M., Tungland, T., Gudevold, E., Digernes, M.,
Unz, D., & Witter, S. (2024). Technostress and time spent online. A cross-cultural comparison for teachers and students. Frontiers in Psychology, 15, 1377200.
https://doi.org/10.3389/fpsyg.2024.1377200

Chen, L. & Muthitacharoen, A. (2016). An Empirical Investigation of the Consequences of Technostress: Evidence from China. Information Resources
Management Journal (IRMJ), 29(2), 14-36. https://doi.org/10.4018/IRMJ.2016040102

Chen, M. H., Deluca, J., Genova, H. M., Yao, B., & Wylie, G. R. (2020). Cognitive Fatigue Is Associated with Altered Functional Connectivity in Interoceptive and
Reward Pathways in Multiple Sclerosis. Diagnostics (Basel, Switzerland), 10(11), 930. https://doi.org/10.3390/diagnostics10110930

Chen, X., Ou, C., & Davison, R. (2022). Internal or external social media? The effects of work-related and social-related use of social media on improving
employee performance. Internet Research, 32(3), 680-707. https://doi.org/10.1108/INTR-03-2020-0159

Cuadrado D, Otero |, Martinez A, Paris T, Moscoso S (2024) Predicting technostress: The Big Five model of personality and subjective well-being. PLoS ONE
19(11), e0313247. https://doi.org/10.1371/journal.pone.0313247

Derks, D., van Mierlo, H., & Schmitz, E. B. (2014). A diary study on work-related smartphone use, psychological detachment and exhaustion: examining the
role of the perceived segmentation norm. Journal of occupational health psychology, 19(1), 74-84. https://doi.org/10.1037/a0035076

Ellis, D. J. (2021). The power and compassion of Rational Emotive Behavior Therapy (REBT). In Research anthology on rehabilitation practices and therapy:
Concepts, methodologies, tools, and applications (pp. 1354—-1365). Medical Information Science Reference/IGl Global. https://doi.org/10.4018/978-1-7998-
3432-8.ch068

Emilia, M., Manuel, L., Félix, G., & Felipe, J. (2023). Technostress at work during the COVID-19 lockdown phase (2020-2021): A systematic review of the
literature. Frontiers in Psychology, 14, 1173425. https://doi.org/10.3389/fpsyg.2023.1173425

Eppler, M. J., & Mengis, J. (2004). The Concept of Information Overload: A Review of Literature from Organization Science, Accounting, Marketing, MIS, and
Related Disciplines. The Information Society, 20(5), 325—344. https://doi.org/10.1080/01972240490507974

Farrish, J.R., & Edwards, C.J. (2019). Technostress in the hospitality workplace: Is it an illness requiring accommodation? Journal of Hospitality and Tourism
Technology, 11(1), 83-92.

Gonzalez-Garcia, M., Alvarez, J.C., Pérez, E.Z., Carriba, S.F., Lopez, J.G. (2021). Feasibility of a Brief Online Mindfulness and Compassion-Based Intervention to
Promote Mental Health Among University Students During the COVID-19 Pandemic. Mindfulness, 12(7):1685-1695. https://doi.org/10.1007/s12671-021-
01632-6

Gonzalez-Lépez, O. R., Buenadicha-Mateos, M., & Sanchez-Hernandez, M. I. (2021). Overwhelmed by Technostress? Sensitive Archetypes and Effects in Times
of Forced Digitalization. International journal of environmental research and public health, 18(8), 4216. https://doi.org/10.3390/ijerph18084216

Goto, E., Ishikawa, H., Okuhara, T., Okada, H., Tsunezumi, A., Kagawa, Y., ... & Kiuchi, T. (2022). Associations between job and workplace factors, health and
physical factors, personal factors, and presenteeism among general employees in Japan: a longitudinal study. Journal of Occupational Health, 64(1).1-13
https://doi.org/10.1002/1348-9585.12344

Guillemin, C., Lommers, E., Delrue, G., Gester, E., Maquet, P., & Collette, F. (2022). The Complex Interplay Between Trait Fatigue and Cognition in Multiple
Sclerosis. Psychologica Belgica, 62(1), 108—122. https://doi.org/10.5334/pb.1125

Hakansson, C. and Matuska, K. (2010). How life balance is perceived by Swedish women recovering from a stress-related disorder: a validation of the life
balance model. Journal of Occupational Science, 17(2), 112-119. https://doi.org/10.1080/14427591.2010.9686682

Harunavamwe, M., & Ward, C. (2022). The influence of technostress, work-family conflict, and perceived organisational support on workplace flourishing
amidst COVID-19. Frontiers in Psychology, 13, 921211. https://doi.org/10.3389/fpsyg.2022.921211



about:blank
about:blank
https://www.malque.pub/
https://doi.org/10.1002/job.1973
https://doi.org/10.18291/njwls.v8is3.105275
https://doi.org/10.1108/INTR-03-2020-0159
https://doi.org/10.4018/978-1-7998-3432-8.ch068
https://doi.org/10.4018/978-1-7998-3432-8.ch068

Hauk, N., Goritz, A., & Krumm, S. (2019). The mediating role of coping behavior on the age-technostress relationship: a longitudinal multilevel mediation
model. PLOS One, 14(3), e0213349. https://doi.org/10.1371/journal.pone.0213349

Hilty, D., Armstrong, C., Smout, S., Crawford, A., Maheu, M., Drude, K., ... & Krupinski, E. (2022). Findings and guidelines on provider technology, fatigue, and
well-being: a scoping review. Journal of Medical Internet Research, 24(5), e34451. https://doi.org/10.2196/34451

Hopstaken, J., Linden, D., Bakker, A., & Kompier, M. (2014). A multifaceted investigation of the link between mental fatigue and task disengagement.
Psychophysiology, 52(3), 305-315. https://doi.org/10.1111/psyp.12339

Hu, X., Liu, X., Jia-li, L., & Jiang, B. (2022). Creating restorative nearby green spaces for knowledge workers: theoretical mechanisms, site evaluation criteria,
and design guidelines. Landscape Architecture Frontiers, 10(2), 9. https://doi.org/10.15302/j-laf-1-020063

Huang, S., Lee, H., Li, R,, Lai, Y., Chen, A., & Tang, F. (2012). Differences in health complaints among Taiwanese workers in different occupational categories.
Journal of Occupational Health, 54(3), 241-249. https://doi.org/10.1539/joh.11-0171-fs

Ibrahim, A., Osman, M., Gusau, A., & Vi, P. (2021). Correlation of technostress creators with employees’ work-life balance in the context of journalists’ use of
information and communication technology at work: the moderating role of self-efficacy. International Journal of Media and Information Literacy, 6(2). 338-
352 https://doi.org/10.13187/ijmil.2021.2.338 International Journal of Media and Information Literacy, 2), 338-353.

Ingusci, E., Ciavolino, E., Signore, F., Zito, M., Russo, V., & Ghislieri, C. (2023). The Role of Personal Resources in Buffering College Student Technostress during
the Pandemic: A Study Using an Italian Sample. Social Sciences, 12(9), 484. https://doi.org/10.3390/s0csci12090484

loannou, A. (2023). Mindfulness and technostress in the workplace: A qualitative approach. Frontiers in Psychology, 14, 1252187. 1-16
https://doi.org/10.3389/fpsyg.2023.1252187

loannou, A., Lycett, M. & Marshan, A. (2024). The role of mindfulness in mitigating the negative consequences of technostress. Information Systems Frontiers.
26 (2), 523-549. https://doi.org/10.1007/s10796-021-10239-0

Jimmy, V., Mohamed, S., Hussein, N., Anwar, N., & Dahalan, N. (2023). Technostress creators and employee’s well-being at a telecommunication company in
Sarawak, Malaysia. Information Management and Business Review, 15(3(Sl)), 329-343. https://doi.org/10.22610/imbr.v15i3(si).3489

Kaltenegger, H. C., Becker, L., Rohleder, N., Nowak, D., Quartucci, C., & Weigl, M. (2023). Associations of technostressors at work with burnout symptoms and
chronic low-grade inflammation: a cross-sectional analysis in hospital employees. International Archives of Occupational and Environmental Health, 96(6),
839-856. https://doi.org/10.1007/s00420-023-01967-8

Kot, P. (2022). Psychometric properties of the Polish adaptation of Technostress Creators and Technostress Inhibitors Scale. Medycyna pracy, 73(4), 277-293.
https://doi.org/10.13075/mp.5893.01236

La Torre, G., De Leonardis, V., & Chiappetta, M. (2020). Technostress: how does it affect the productivity and life of an individual? Results of an observational
study. Public Health, 189 (1), 60-65. https://doi.org/10.1016/j.puhe.2020.09.013

Le Roux, D., & Botha, P. (2021). Investigating the impact of technostress on productivity and overall life satisfaction of managers working at a South African
ferrochrome smelting company. SA Journal of Human Resource Management, 19 (0), 1-12. a1649. https://doi.org/10.4102/sajhrm.v19i0.1649

Lee, S., Zhou, Z.E., Xie, J. & Guo, H. (2021). Work-related use of information and communication technologies after hours and employee fatigue: the
exacerbating effect of affective commitment. Journal of Managerial Psychology, Vol. 36 No. 6, pp. 477-490. https://doi.org/10.1108/JMP-12-2019-0677

Leroy, S. (2009). Why is it so hard to do my work? The challenge of attention residue when switching between work tasks. Organizational Behavior and Human
Decision Processes, 109 (2), 168-181. https://doi.org/10.1016/j.0bhdp.2009.04.002

Lotfi, R., Bel Amgharia, H., Ennaciri, S., Chikhaoui, M., El Kardoudi, A., & Chigr, F. (2024). The impact of fatigue on people with multiple sclerosis in Morocco.
African Journal of Disability, Vol 13(0), 1-14. e1376. https://doi.org/10.4102/ajod.v13i0.1376

Lulli, L. G., Giorgi, G., Pandolfi, C., Foti, G., Finstad, G. L., Arcangeli, G., & Mucci, N. (2021). Identifying Psychosocial Risks and Protective Measures for Workers’
Mental Wellbeing at the Time of COVID-19: A Narrative Review. Sustainability, 13(24), 13869. https://doi.org/10.3390/su132413869

Macken, J., Wiegand, M., Miiller, M., Krawinkel, A., & Linnebank, M. (2021). A Mobile App for Measuring Real Time Fatigue in Patients with Multiple Sclerosis:
Introducing the Fimo Health App. Brain Sciences, 11(9), 1235. https://doi.org/10.3390/brainsci11091235

MacMabhon, C., Schiicker, L., Hagemann, N., & Strauf}, B. (2014). Cognitive fatigue effects on physical performance during running. Journal of Sport and Exercise
Psychology, 36(4), 375-381. https://doi.org/10.1123/jsep.2013-0249

Madkiniemi, J. P., Ahola, S., Nuutinen, S., Laitinen, J., & Oksanen, T. (2020). Factors associated with job burnout, job satisfaction and work engagement among
entrepreneurs. A systematic qualitative review. Journal  of Small  Business & Entrepreneurship, 33(2), 219-247.
https://doi.org/10.1080/08276331.2020.1764735

Mark, G. Yiran Wang, and Melissa Niiya. 2014. Stress and multitasking in everyday college life: an empirical study of online activity. In Proceedings of the
SIGCHI Conference on Human Factors in Computing Systems (CHI '14). Association for Computing Machinery, New York, NY, USA, 41-50.
https://doi.org/10.1145/2556288.2557361

Maslach, C., & Leiter, M. P. (2016). Understanding the Burnout Experience: Recent Research and Its Implications for Psychiatry. World Psychiatry, 15 (2), 103-
111. https://doi.org/10.1002/wps.20311

Mazmanian, M., Orlikowski, W.J., & Yates, J. A. (2013). The Autonomy Paradox: The Implications of Mobile Email Devices for Knowledge Professionals.”
Organization Science: Article in Advance, 24 (5), 1337-1357. http://dx.doi.org/10.1287/orsc.1120.0806

Munir, A., Sugiyo, S., & Mulawarman, M. (2021). The Effectiveness of Group Counseling with Sfoc And Mindfulness Training Group Approaches to Reduce the
Technostress of Students Who Use Smartphones. Jornal Bimbingan Konseling, 10(1), 42-48. https://doi.org/10.15294/jubk.v9i1.45408

Munir, M., & Pandin, M. G. R. (2021).Work stress management model through digital humor. Utopia y Praxis Latinoamericana, 26(2), 340-350.
https://doi.org/10.5281/zenodo.4678922
Mushtaque, I., Wagas, H. and Awais-E-Yazdan, M. (2022), "The effect of technostress on the teachers’ willingness to use online teaching modes and the

moderating role of job insecurity during COVID-19 pandemic in Pakistan", International Journal of Educational Management, 36 (1) 63-80.
https://doi.org/10.1108/1JEM-07-2021-0291

Oliver, L., Goodman, S., Sullivan, J., Peake, J., & Kelly, V. (2025). Challenges and perspectives with understanding the concept of mental fatigue. International
Journal of Sports Medicine. 3(2), 1-8. https://doi.org/10.1055/a-2514-1195



about:blank
about:blank
https://www.malque.pub/
https://doi.org/10.1016/j.obhdp.2009.04.002
https://doi.org/10.1080/08276331.2020.1764735
https://doi.org/10.1145/2556288.2557361
http://dx.doi.org/10.1287/orsc.1120.0806

Pansini, M., Buonomo, I., De Vincenzi, C., Ferrara, B., & Benevene, P. (2022). Positioning Technostress in the JD-R Model Perspective: A Systematic Literature
Review. Healthcare, 11(3), 446. https://doi.org/10.3390/healthcare11030446

Pansini, M., Buonomo, |., Vincenzi, C., Ferrara, B., & Benevene, P. (2023). Positioning technostress in the JD-R model perspective: a systematic literature review.
Healthcare, 11(3), 446. https://doi.org/10.3390/healthcare11030446

Peper, E. & Harvey, R. (2018). Digital Addiction: Increased Loneliness, Anxiety, and Depression. 5(1):3-8, https://doi.org/10.15540/nr.5.

Ragsdale, J. M., & Hoover, C. S. (2016). Cell phones during nonwork time: A source of job demands and resources. Computers in Human Behavior, 57, 54—60.
https://doi.org/10.1016/j.chb.2015.12.017

Reinecke, L., & Rieger, D. (2021). Media entertainment as a self-regulatory resource: The recovery and resilience in entertaining media use (R2EM) model. In
P. Vorderer & C. Klimmt (Eds.), The Oxford handbook of entertainment theory (pp. 755-779). Oxford University Press.
https://doi.org/10.1093/0oxfordhb/9780190072216.013.39

Riedl, R., Kostoglou, K., Wriessnegger, S.C. Putzet Muller, G.R. (2023). Videoconference fatigue from a neurophysiological perspective: experimental evidence
based on electroencephalography (EEG) and electrocardiography (ECG). Scientific Reports, 13 (1) 18371. https://doi.org/10.1038/s41598-023-45374-y

Rohwer, E., Fl6ther, J.-C., Harth, V., & Mache, S. (2022). Overcoming the “Dark Side” of Technology—A Scoping Review on Preventing and Coping with Work-
Related Technostress. International Journal of Environmental Research and Public Health, 19(6), 3625. https://doi.org/10.3390/ijerph19063625

Saadi, D., Hijazi, B., Tirosh, E., & Schnell, I. (2021). The relative effects of cognitive, emotional, and physiological factors on human response to urban and park
environments, Research Square, 1(10), 1-20. https://doi.org/10.21203/rs.3.rs-1055926/v1

Saka, A., Alaba, A., & Hassan, O. (2020). The impact of technostressors on the job productivity of senior secondary teachers in Nigeria. Journal of Teaching and
Teacher Education, 08(02), 106-113. https://doi.org/10.12785/jtte/080205

Satpathy, S., Patel, G. & Kumar, K. (2021). Identifying and ranking techno-stressors among IT employees due to work-from-home arrangements during the
COVID-19 pandemic. Decision, 48 (4), 391-402. https://doi.org/10.1007/s40622-021-00295-5

Schnell, I., Hijazi, B., Saadi, D., & Tirosh, E. (2022). Women emotional, cognitive and physiological modes of coping with daily urban environments: a pilot study.
International Journal of Environmental Research and Public Health, 19(13), 8190. https://doi.org/10.3390/ijerph19138190

Sharma, R. (2024). Technostress In The Digital World And Impact On Employee Work Performance And Mental Health. Journal of Business Management and
Information Systems, 11(2), 64—73. https://doi.org/10.48001/jbmis.1102005

Smejka, T., Verberne, D., Schepers, J., Wolfs, C., Schepers, V., Ponds, R., & Van Heugten, C. (2024). Trajectories of fatigue and related outcomes following mild
acquired brain injury: a multivariate latent class growth analysis. Journal of Rehabilitation Medicine, 56 (3), 1-9. https://doi.org/10.2340/jrm.v56.32394

Steward, G., & Chib, V. S. (2024). The neurobiology of cognitive fatigue and its influence on effort-based choice. bioRxiv: the preprint server for biology,
2024.07.15.603598. 1-34. https://doi.org/10.1101/2024.07.15.603598

Suseno, B. (2023). Muslim Prayer (Salah), and Its Restorative Effect: Psychophysiological Explanation. Asian Journal of Islamic Psychology, 1(1), 1-7.
https://doi.org/10.23917/ajip.v1i1.3702

Svoray, T., Dorman, M., Shahar, G., & Gifford, R. (2022). Nature and happiness in an individualist and a collectivist culture. Scientific Reports, 12 (1), 1-13.
https://doi.org/10.1038/s41598-022-11619-5

Talib, S., Jusoh, M., Razali, F., & Awang, N. (2022). Technostress creators in the workplace: a literature review and future research needs in accounting
education. Malaysian Journal of Social Sciences and Humanities (MJSSH), 7(7), €001625. https://doi.org/10.47405/mjssh.v7i7.1625

Tarafdar, M., Cooper, C. L., & Stich, J.-F. (2019). The technostress trifecta - techno eustress, techno distress and design: Theoretical directions and an agenda
for research. Information Systems Journal, 29(1), 6-42. https://doi.org/10.1111/isj.12169

Tarafdar, M., Pullins, E., & Ragu-Nathan, T. (2014). Technostress: negative effect on performance and possible mitigations. Information Systems Journal, 25(2),
103-132. https://doi.org/10.1111/isj.12042

Tarafdar, M., Qiang Tu, T. S. Ragu-Nathan, and Bhanu S. Ragu-Nathan. (2011). Crossing to the dark side: examining creators, outcomes, and inhibitors of
technostress. Commun. American Conference on Management (ACM), 54 (9): 113—-120. https://doi.org/10.1145/1995376.1995403

Thomée, S., Harenstam, A. & Hagberg, M. (2011). Mobile phone use and stress, sleep disturbances, and symptoms of depression among young adults - a
prospective cohort study. BMC Public Health 11 (66) , 1-11. https://doi.org/10.1186/1471-2458-11-66

Tiwari, V. (2020). Countering effects of technostress on productivity: the moderating role of proactive personality. Benchmarking an International Journal,
28(2), 636-651. https://doi.org/10.1108/bij-06-2020-0313

Tsushita, K., Hosler, A., Miura, K., Ito, Y., Fukuda, T., Kitamura, A, ... & Tatara, K. (2018). Rationale and descriptive analysis of specific health guidance: the
nationwide lifestyle intervention program targeting metabolic syndrome in Japan. Journal of Atherosclerosis and Thrombosis, 25(4), 308-322.
https://doi.org/10.5551/jat.42010

Upadhyaya, P. (2020). Impact of technostress on the academic productivity of university students. Education and Information Technologies, 26(2), 1647-1664.
https://doi.org/10.1007/s10639-020-10319-9

Walambe, R, Nayak, P., Bhardwaj, A. & Kotecha, K. (2023). Retraction: Retracted: Employing Multimodal Machine Learning for Stress Detection. Hindawi
Journal of Healthcare Engineering, Vol. 2021, Article ID 9356452, 0-1. https://doi.org/10.1155/2021/9356452

Walambe, Rahee, Nayak, Pranav, Bhardwaj, Ashmit, & Kotecha, Ketan. [Retracted] (2021). Employing multimodal machine learning for stress detection. Journal
of Healthcare Engineering, 10 (1), 1-12. https://doi.org/10.1155/2021/9356452

Wang, B., Liu, Y., & Parker, S. K. (2020). How does the use of information communication technology affect individuals? A work design perspective. Academy
of Management Annals, 14(2), 695-725. https://doi.org/10.5465/annals.2018.0127

Zito, M., Ingusci, E., Cortese, C. G., Giancaspro, M. L., Manuti, A., Molino, M., Signore, F., & Russo, V. (2021). Does the End Justify the Means? The Role of
Organizational Communication among Work-from-Home Employees during the COVID-19 Pandemic. International Journal of Environmental Research and
Public Health, 18(8), 3933. https://doi.org/10.3390/ijerph18083933

Zytoon, M. and Basahel, A. (2017). Occupational safety and health conditions aboard small- and medium-size fishing vessels: differences among age groups.
International Journal of Environmental Research and Public Health, 14(3), 229. https://doi.org/10.3390/ijerph14030229



about:blank
about:blank
https://www.malque.pub/
https://doi.org/10.1016/j.chb.2015.12.017
https://doi.org/10.1186/1471-2458-11-66
https://doi.org/10.1155/2021/9356452
https://doi.org/10.3390/ijerph14030229

