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The current study explored the role of workplace digitalisation on employee burnout, work
engagement, and job meaningfulness in Finland. The participants included in the study
consisted of 1261 males and females with an age range of 18-64 years working in different
organisations in Finland. The data included in the study were taken from the Finnish Working
Life Barometer (2023). The variables included were: the use of digital tools, the burnout scale,
work engagement, and work meaningfulness. Bivariate statistics revealed that the overall use
of digital tools had a non-significant relationship with burnout and job meaningfulness. For
work engagement, a statistically significant positive correlation between total use of digital
tools and work engagement was found. Group comparisons revealed that employees who use
social media and those who do not use social media have non-significant mean differences in
burnout. Similarly, employees who collaborate virtually and those who do not collaborate
virtually have non-significant differences in burnout and job meaningfulness. Furthermore,
there is a statistically significant mean difference between social media users with work
engagement and job meaningfulness. There is also a significant difference between virtual
collaboration and work engagement. Structural equation modelling confirmed that the use of
digital tools does not significantly predict burnout, work engagement or job meaningfulness.
Demographic variables, including the employment status (part-time/full-time), positively
predicted burnout and negatively influenced work engagement and job meaningfulness.
Gender had a significant effect on work engagement and job meaningfulness. Structural
equation modelling (SEM) also revealed that older people considered their job more
meaningful compared to younger people. Overall, it shows that digitalisation itself does not
directly affect employees’ wellbeing but the context it is used in plays a significant role. These
insights contribute to helping organisations and HR professionals design their workplaces to
support the well-being of employees and the use of digital tools in a way that helps to increase
clarity, independence, and efficiency and not lead to exhausting cognitive processes.
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Chapter 1
1.1 Introduction

One of the fundamental changes brought about by the COVID-19 pandemic that
transformed industrial work organization was the accelerated digitalization of the
workplace. Organisations sought to use remote models for work and adopt digital
communication platforms to ensure that their operations and workflows would continue
(Kniffin et al., 2021). The classical workplace has been transformed, and the way people
conduct their work activities is evolving, which enables remote as well as virtual working.
This shift not only affects the interaction of employees with one another but also the way
employees handle their work and manage the boundaries between work and home (Wang
etal., 2021).

As a result of remote working, the use of online technologies such as email, Microsoft
Teams, Zoom, mobile devices, and other software has already become routine for
employees. Although these tools provide flexibility in the work environment, but they also
increases concerns regarding the way digital tools reshape work practices (Leonardi, 2020),
especially with respect to burnout (Consiglio et al., 2023), perceived job meaningfulness
(Aleksic et al., 2024), and continuous work involvement (Mazmanian et al., 2013). Based
on this background, the purpose of this study is to explore the relationship between the use
of digital tools and key indicators of employee well-being including burnout, work
engagement, and job meaningfulness in Finland using data from the Finnish Working Life
Barometer 2023.

Finland is among those countries that are at the forefront of technological innovation and
work-life development (World Intellectual Property Organisation, 2025). According to the
Finland 2024 Digital Decade Country Report (European Commission, 2024), 82% of Finns
have a basic level of digital literacy, which is significantly higher than the EU average,
which is 57.7%. Furthermore, 79.5% enterprises use artificial intelligence or data analytics,
which is also high in comparison with the EU average of 54.6%. Because of its high degree
of digitization, it is vital to research how digital technologies affect workers well-being in

Finland.



Digitalisation can also bring digital fatigue, techno stress, and work/life balance issues
despite the fact that it enables employees to work more freely, and enhances their
productivity in the workplace (Tarafdar et al., 2015). For instance, a recent study found
that employees feel overwhelmed by technology at work due to excessive messages, emails
and online meetings, which causes emotional exhaustion, cognitive overload and difficulty
in focusing (Marsh et al., 2024). These mixed findings emphasise the need to comprehend
how workplace digitisation affects employee experiences in highly digitalised nations like
Finland.

The proposed study aims to assess this mixed-effect of digitalisation on employees’ well-
being. On the positive side, it gives autonomy and engagement to employees. For instance,
Huu (2023) carried out a systematic review to explore employee digital competency and
the relationship between digital autonomy and innovative work behaviour. The findings
suggested that the more employees have digital autonomy, the more they tend to work
innovatively, which results in high job performance and empowerment. Digital autonomy
development therefore targets organisations by making digital tools, training, and a

supportive work environment available to organisations.

Conversely, digitalisation can be a leading factor of stress among employees. A study by
Zhan & Xie (2025) found that digital tools can be viewed either as challenges (which assist
engagement) or threats (which intensify stress), depending on the digital literacy of
employees and perceived support. The study focused on Chinese workers working in the
public sector, and it reveals that when digitalisation is viewed as a challenge, work

engagement is improved, whereas when it is viewed as a threat, it is diminished.

Quantitative studies on these topics are few and have not focused on the outcomes of the
three variables of burnout, work engagement and job meaningfulness collectively in a
single framework (Beer & Mulder, 2020; Chadee et al., 2021). Most studies have focused
on one or two outcomes, which makes it difficult to understand how digital tools affect the
overall work experience of individuals. Moreover, a scarce amount of research has been
done previously that includes large-scale representative national data, particularly in highly
digitalised societies like Finland. While major European initiatives, including the European
Social Survey and national programmes on sustainable working life, highlight the

importance of employee well-being, the psychosocial benefits and risks of digital tool



usage have still not been fully explored. Most importantly, an important aspect of
employees’ well-being and motivation is job meaningfulness, which has not been explored
directly alongside workplace digitalisation. A few studies have explored job
meaningfulness indirectly with workplace digitalisation (Xu et al., 2023; Gosh &
Sadeghian, 2024). The purpose of this study is to fully fill these gaps and explore the direct
impact of workplace digitalisation on job meaningfulness along with the other two
outcome variables, burnout and work engagement, and using nationally representative

Finnish data.

The study is grounded in two complementary theoretical frameworks. First, Job Demand
Resource (JD-R) theory (Demerouti et al., 2001; Bakker & Demerouti, 2017), explains the
way digitalisation can create job pressures, such as information overload and increased
workloads, while job resources are the efficient use of digital tools that increase
engagement, autonomy, or flexibility. Second, techno-stress theory (Tarafdar et al., 2015)
helps to examine the stress caused by digital technologies. This theory helps to understand
the way employees view digital tools either as a threat or a challenge. Both of these theories
collectively provide a foundation for analysing the impact of digitalisation. The purpose of
this study is to integrate these theories to examine the dual effect of digitalization as an

enabler and stressor.

The current research centers on the Nordic region, particularly Finnish society, in which
the psychosocial impact of the digitalisation process is not yet recognized despite its
advancement. The study will help in understanding how digitalisation is changing modern
work experiences by investigating the relationship between the use of digital tools and all
three outcome variables. It also considers variations across demographic variables such as
age, gender, and remote work status, which provides insights that are relevant for both

academic research and real-life work place policy.
The following research questions will be addressed in the current thesis.

e How the frequency of the use of digital tools is related with employee burnout?
e What is the relationship between use of digital tools and work-engagement?

e Does digital tool usage influence perceived job meaningfulness?



e Is there a significant difference between burnout, work engagement and job

meaningfulness with use of digital tools?
1.2 Structure of the Thesis

This thesis is divided into five parts to explore the role of workplace digitalisation on
employee burnout, work engagement and job meaningfulness in Finland. Chapter 1
includes the introduction of the thesis and explains the structure. Chapter 2 consists of the
theoretical background, including a review of the existing literature on digitalisation,
employee well-being, engagement, and job meaningfulness, which sets the conceptual
framework of the research. It also includes the research hypothesis. Chapter 3 describes
the methodology and analysis, which includes the research design, method of data
collection, the sample size, and the statistical approach used to investigate the relationship
between workplace digitalisation and components of employee wellbeing. Chapter 4
comprises the findings of the analysis and trends in the data. Lastly, Chapter 5 provides a
discussion, which interprets the results within the framework of the research hypotheses,
and describes the implications regarding theory and practice. Chapter 5 also provides the
conclusions, limitations, and further implications of the study along with future research

directions.
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Chapter 2

2.1 Theoretical Background

In the current period of digitalisation, the digital transformation within the workplace is
becoming a trend and organisations are supposed to transform their contemporary
workplaces into digital workplaces (Singh & Hess, 2020). The same can be observed in
the traditional industries, in which digitalisation is viewed as an ongoing, automation-
driven practice. Various manufacturing initiatives—including Industry 4.0 technologies,
industrial robotics, and cyber-physical systems—are being implemented, which are
influenced by factors such as the national context, union involvement, and firm size. A
recent study revealed that large Norwegian enterprises showed high-end automation,
whereas in the United Kingdom, small- and medium-sized enterprises were experiencing

more gradual changes (Lloyd & Payne, 2023).

For this study digital tools can be defined as software programs, applications, platforms,
or any online or offline resources that can be used with mobile devices and become
increasingly embedded in daily work routines (Oikonomou & Patsala, 2021), Moreover
these tools also facilitates educational and professional activites (Selwyn, 2016). Research
on the effects of digital tools on employees is growing. Particularly in the past five years,
scholarly attention has grown around how digitalisation influences employee outcomes,
behaviours, and overall psychological well-being. Research on the impact of the digital
transformation on employee well-being has found that the impact depends on the type of
job and life stage of the employees. Additionally, employees who are working in highly
digitalised industries such as consultation have been found to be less affected compared to
employees such as craftsmen who work in less digitalised industries. Moreover, some
middle aged employees with children may face challenges with health, and autonomy, and

may lack certain competencies compared to younger employees (Helms et al., 2024).

The dual nature of digitalisation’s impact has been reported. On the one hand, research
suggest that increase digital usage is linked with autonomy and flexibility at work which

can lead towards job satisfaction (Lechevalier & Mofakhami, 2025). On the contrary,
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employees who believed that automation threatened their jobs experienced job insecurity
and high turnover (Brougham & Haar, 2020).

Digitalization in workplace has affected well-being of employees in various ways. It
improves work efficiency and provides flexible working conditions, but it also brings
psychological strain. For instance, digitalisation gives opportunities for employees to work
flexibly and become more productive at work. Nevertheless, it also brings the risk of digital
fatigue, techno stress, and blurred work-life boundaries (Tarafdar et al., 2015). Moreover,
a study conducted by Marsh et al. (2024) explored the digital workplace and the demands
associated with it. Results of the study revealed that information overload and fear of
missing out lead to greater exhaustion and stress among employees. It was also highlighted
that the fear of missing out (FOMO) is a specific risk factor for the mental health of
employees, indicating a significant need and demand for support in managing the demands

of digital work.

The transition towards digitalization has reduced physical work demand, which may have
positive effects on employee well-being. research done by Batra & Halder (2024) suggests
that broadly digitalisation has a positive effect on physical well-being, but it is negatively
associated with psychological well-being, as it leads to techno stress, as observed in young
construction professionals. However, a study by Sun et al., (2022) examined how
digitalisation of the workplace affects the mental health of employees and demonstrated
that well-being at work mediates the interdependence of these two factors i.e. Digitalization
of Workplace (IT infrastructure, 1T business pervasiveness, IT attitude) and Employees
mental health. They established that a robust IT infrastructure, IT business pervasiveness
and an active IT attitude had a positive impact on mental health by boosting the sense of
well-being in employees. This analysis indicates that digital tools can be used to enhance
the mental health outcomes, provided that the tools are structured to promote the well-

being of employees.

A scoping review was conducted by Supriyadi et al. (2025) on the impact of digital fatigue
on employees’ well-being. Their research highlighted that continuous use of digital tools
leads to mental exhaustion, decreased job performance, and increased stress. Hybrid

communication strategies, digital wellness programs, and updated organisational policies
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were suggested to support employee well-being. In addition, Mohammadnejad et al. (2023)
carried out a scoping review in which they investigated the impact of technology use on
the workload of registered nurses. It was found that technology can be instrumental in
helping nurses in rural settings, although not all types of technology are equally effective.
Certain evidence shows that technologies had a positive influence on the workload of the
nurses, however this was not universal. The technological solutions should be viewed in
the contextual sense and care should be kept in mind when choosing which ones to use in
nursing work. For instance, a narrative review conducted on clinicians also reveals that
electronic health records present a lot of information in confusing ways, which, instead of
reducing time, makes the task harder, which leads to an increased cognitive workload and
stress (Asgari et al., 2024).

Although technology improves task efficiency, it also increases the cognitive demands on
workers. Beer and Mulder (2020) found that when people use automated systems for their
work, it is more mentally demanding and complex than manual tasks. They conclude that
it is essential for employees to understand the usage of digital tools to manage their work
tasks effectively. They suggest that training programs should equip participants with
knowledge about technology, self- and time management skills, openness towards change
and technology, and the ability to adapt to diverse work contexts. Additionally, research
conducted on Chinese public sector employees reveals that although digitalisation
empowers employees to design their work, it also increases workplace anxiety. Employees
with a promotional orientation are more likely to progress, whereas those who avoid
digitalisation face anxiety and withdrawal (Huang & Li, 2025). This study illustrates that
an individual’s perception of digitalisation determines whether digitalisation is

empowering or overwhelming.

Considering these complex findings, the present study is based on Job Demands—
Resources (JD-R) Theory (Demerouti et al., 2001; Bakker & Demerouti, 2017) and Techno
stress Theory (Tarafdar et al., 2015), which focuses on the way technology creates stressors
such as technology overload, insecurity, invasion, uncertainty, and complexity. Altogether,
these theories provide a framework for understanding the impact of digital tools on
employee well-being. According to JD-R Theory (Bakker & Demerouti, 2017), every job

is categorized by demands and resources, and the balance between them will determine
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employee outcomes such as burnout, engagement, and job meaningfulness. In the context
of workplace digitalisation, digital tools can become both job demands and job resources.
On the one hand, they create demands in the form of information overload, constant
connectivity, cognitive complexity, and blurred work-life boundaries. When these
demands exceed the coping level of employees, employees feel emotional exhaustion,
reduce engagement, and consider their job less meaningful. Conversely, digital tools can
serve as resources by providing flexibility, autonomy, skill development opportunities, and

enhancing collaboration, which forms a sense of meaningfulness.

Complementing this, the present study seeks to determine the frequency of use of digital
tools associated with employee burnout, the relationship between digital tool usage and

work-engagement, and the influence of digital tool usage on perceived job meaningfulness.
2.2 Digitalisation and Burnout

In recent years, rapid digitalisation has reshaped the nature of work, which has increased
the scholarly interest to explore its effects on the psychological well-being of employees,
particularly burnout. Burnout is described as a psychological syndrome that develops in
response to ongoing stressors at work. It is defined by emotional exhaustion,
depersonalization, and reduced personal accomplishment (Maslach & Leiter, 2000).
Considering the importance of burnout in the workplace, it is crucial to understand the
relationship of burnout to modern workplace dynamics.

Digitalisation enhances the flexibility and efficiency in the workplace, but it also leads to
emotional and cognitive strain. Meyer and Tisch (2024), in a representative survey,
reported similar findings, which indicates that the more frequently employees experience
techno-induced interruptions (as an indicator for techno-unreliability), the stronger they
experience their burnout symptoms. Similarly, research based on the Job Demand
Resource Model illustrates that digital demands, including constant connectivity and
system complexity, which exceeds employee capacity may lead to overload and burnout,
especially in younger employees (Zhang et al., 2025).

Training and organisational support such as managerial guidance and training was found

to buffer these effects (Zhang et al., 2025). Borle et al. (2021), in a systematic review
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examined the techno stress association with mental health and work outcomes. The
findings of the study demonstrated that technostress had a positive relationship with
exhaustion and burnout symptoms. Similarly, Pinto et al. (2024) conducted a systematic
review on the relationship between new technologies and burnout. The majority of the
studies (66%) included in their review were carried out in the last four years. The results
of the study demonstrate that lack of information, insufficient training for workers, and
insecurity in using advanced technologies contributed to an increase in burnout syndrome

among employees.

Digital burnout has also been observed in healthcare settings. Research conducted on
Finnish physicians revealed that frequent teleconsultations and digital work significantly
increased stress, especially for less experienced physicians (Virtanen et al., 2023).
Similarly, Bahr et al. (2023) found that physicians who use digital technology after office
hours experienced increased levels of burnout. Another study of healthcare workers by
Tawfik et al. (2021) found that one of the factors associated with emotional exhaustion is
experienced frustration with technology. They suggest that reducing frustration with
healthcare technology could be an efficient approach to minimize burnout levels among
healthcare workers. In contrast, some healthcare professions benefit from digital tools; for
instance, dentists who are using digital technology reported reduced burnout due to
improved diagnostic capabilities and workflow efficiency (Dawa et al., 2025). These
mixed findings suggest that the way we utilize digital tools in work settings determines
whether they reduce or increase burnout.

Remote and telework environments appear especially vulnerable to digital burnout.
Fernandez et al. (2023) observed that technostress among teleworkers contributes to an
increased level of anxiety and low job satisfaction. Similar evidence was also found in a
multi-country survey (Consiglio et al., 2023) that demonstrated technostress leads to
burnout, while domain specific self-efficacy buffered this relationship. Employees with
higher self-efficacy suffer less from burnout because they have the confidence in their
abilities which weaken the impact of technostress. These results demonstrate that digital
tools have a context-specific effect, which differs depending on the occupation, work

structure, and level of experience.
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In general, the integration of digital tools into daily work is intended to enhance
productivity and connectivity. It also creates greater job demands, information overload,
and frequent digital interruptions. These are well-established predictors of techno stress,
which is contributing to burnout (Tarafdar et al., 2015; Wang et al., 2021). These results
are consistent with the JD-R Theory, which states that burnout arises when the job demands
exceed the available resources. In digital work environments, this means to be constantly
available, information overload, and a lack of recovery time. Without adequate
organisational support, employees’ psychological resources are depleted, leading to
burnout (Bakker et al., 2004; Zhang et al., 2025).

To sum up, digital tools provide clear advantages, but they also increase risks to employee
mental health if not properly managed. Research shows a positive association between the
use of digital tools and burnout, particularly when the use is excessive, unsupported, or

after regular work hours. On the basis of above literature, it is hypothesised that:

The use of digital tools is positively associated with employee burnout (Hypothesis 1).

2.3 Digitalisation and Work Engagement

Employee work engagement is a key driver of organisational success. Work engagement
is defined as “a positive, fulfilling, work-related state of mind that is characterised by vigor,
dedication, and absorption” (Schaufeli et al., 2002). In recent years, the role of
digitalisation in shaping work engagement has received increased attention, as
organisations are adopting digital tools to improve efficiency, collaboration, and
communication. However, its impact largely depends on the context, employee

perceptions, and implementation, and is not uniform.

Research shows that the way employees perceive digitalisation plays a vital role in
determining its impact on engagement. Research on Chinese public sector organisations
revealed that employees who viewed digitalisation as an opportunity to grow experienced
greater engagement, whereas those who perceived it as a threat showed lower engagement.
This relationship was moderated by digital literacy, emphasising the importance of
individual capabilities in managing digital transitions (Zhan & Xie, 2025). Similarly, the

impact of digital tools on work engagement is increased when supported by a positive
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organisational environment. For instance, a study on digital innovation in human resource
management found a weak relationship between digitalisation and engagement which
suggests that other factors like organizational support and managerial factors might
influence the way digital tools impact engagement (Stachova et al., 2024). Expanding on
these findings, Hooi and Chan (2023) in their research suggest that workplace digitalization
is positively related to work engagement and innovative culture also has a positive effect
on employee’s engagement. Their study highlights that innovative culture is a critical
enabler of engagement in the digital workplace.

Even during periods of workplace disruption, digital tools can help to sustain engagement.
For instance, Makiniemi (2022) carried out the first qualitative study on techno work
engagement among educators in Finland. The results of the study revealed that participants
reported that they experience techno work-engagement when working collaboratively and
in a positive work environment. Educational technologies also facilitated work, which
increase engagement through progress and novelty. Another study by Nuutinen & Bordi
(2025) on Finnish school teachers during the COVID-19 pandemic found that techno strain
was negatively related to work engagement and positively associated with burnout.
However, school support buffered the negative impact of techno strain on emotional
exhaustion, thereby increasing work engagement. These studies highlight that institutional

support is essential in maintaining engagement even during times of disruption.

Digital tools can improve flexibility, creativity, and communication within teams, their
effects are not entirely positive. Stofberg et al. (2021) argued that the success of digital
technologies in enhancing engagement depends on how digital tools are implemented and
perceived by employees as an enabler or disabler. Salanova et al. (2005) found that work
engagement and organisational resources, when combined with a positive service climate,
enhance employee performance and customer loyalty. However, Ragu-Nathan et al. (2008)
introduced the concept of technostress, found that ineffective technology adoption reduces
job satisfaction and organisational commitment. Whereas organisational support reduced

these effects and increased job satisfaction and employee commitment.

Leadership style, particularly in digital contexts, is another key determinant of
engagement. A recent study by Boccoli et al. (2024) found that during the COVID-19

pandemic transformational leadership enhanced employee work engagement in remote
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work settings. The effectiveness of such leadership was moderated by the leaders’ digital
fluency, suggesting that strong digital communication skills are important for maintaining
engagement in virtual work environments. In addition to leadership, digital communication
platforms such as social media have also been linked to higher work engagement. A
Finnish study conducted by Oksa et al. (2021) found that professional social media use was
positively associated to work engagement, task resources, and social support, both before
and during the COVID-19 pandemic. However, the challenges related to digitalisation
remains prominent, particularly in healthcare settings. Research conducted in Germany on
physicians working in urology department found that techno stress was positively
associated with burnout and negatively linked to work engagement and job satisfaction
among urologists (Bail et al., 2023). This highlights that effect of digitalisation on
engagement is contextual and depends on sector, profession, and the degree of

technological support.

In conclusion, digital tools have the potential to enhance work engagement by facilitating
better communication, collaboration, and flexibility. However, the outcome is dependent
on contextual factors such as organisational support, leadership style, digital fluency, and
individual perceptions. When digital tools are integrated properly and supported by a
positive work environment and leadership framework, they can enhance employee
engagement. On the other side, poor integration or lack of support may lead to

disengagement and techno stress. Based on these insights, it was hypothesized that:

The use of digital tools is positively associated with employee work engagement
(Hypothesis 2).

2.4 Digitalisation and Job Meaningfulness

Work meaningfulness is defined as the degree to which individuals perceive their work to
be significant and have positive personal meaning (Rosso et al., 2010). In the context of
increasing digitalisation, job meaningfulness is a key psychological mechanism in

maintaining motivation and engagement in the workplace.

Recent research has increasingly focused on the role of job meaningfulness as a critical
psychological factor influencing employee behaviour and adaptability in the workplace. A
study by Hamid (2022) explored the technology readiness of employees related to adaptive
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performance. Findings suggest that employees are more likely to respond positively to
digital changes when they perceive their work as meaningful. Moreover, job perceptions
and individual traits affect the ability of workers to adopt the digital transformation, as
employees with a proactive personality were better able to translate technology readiness.
The findings highlight the importance of meaningful work, which help employees to adapt

effectively in the growing digital job structure.

Numerous studies have proved a complex relationship between digital tool usage and job
meaningfulness. Research has explored how technology characteristics facilitate the
meaningfulness of work via job crafting. Results suggest that characteristics of technology,
such as technology customisation and reconfigurability, assist employees to craft their jobs,
which in turn contributes to their sense of work meaningfulness (Xu et al., 2023). This
suggests that job crafting (a process whereby employees actively shape the boundaries of
their jobs) can be supported by digital tools, which can lead to increased job
meaningfulness. Another research was done to explore the impact of the increased use of
collaborative and communication digital tools during the COVID-19 pandemic on
teleworkers’ well-being and productivity (Martin et al., 2022). The findings of the study
revealed that daily or weekly use of digital tools enhance job productivity, but it may
decrease job satisfaction. On the contrary, employees who were using digital tools daily
before the pandemic were able to manage remote work effectively, but still experience

stress.

Based on these insights, recent research has highlighted both positive and negative
relationship between digitalisation and job meaningfulness. For instance, Wulff &
Finnestrand (2024) emphasise that explainability in artificial intelligence (Al) systems
maintains meaningful work by preserving employee agency and fostering an understanding
of decision-making processes. When Al decisions are opaque, workers feel less sense of
control and a lower sense of contribution, which undermines meaningful work. From a
different perspective, Aleksic et al., (2024) illustrate that techno stress, especially techno-
invasion- blurring work- life boundaries due to constant digital connectivity (Tarafdar et
al., 2007) reduces the perceived meaningfulness of work by enhancing frustration and

psychological strain. The study also shows that corporate-social-responsibility practices
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can buffer this relationship, which suggests even in highly digital contexts social impact

initiatives and organisational values help employees maintain meaning.

According to the research conducted by Kinowska and Sienkiewicz (2023), in the context
of algorithmic management, where digital mechanisms control the allocation of tasks, their
monitoring, and assessment, the perception of autonomy and fairness can be negatively felt
by employees, thereby reducing their well-being at work. Since autonomy is one of the
fundamental aspects of job meaning, the loss of control due to algorithmic supervision can
also strip workers of meaning and purpose in the workplace, unravelling the meaning of
work and disempowering staff. These results highlight the fact that the effect of
digitalisation on meaningfulness depends on the state of the technological infrastructure,
as well as the degree to which control is maintained within the digital systems. Similarly,
Sadeghian et al., (2024) found that the meaningfulness of interaction between employees
and Al systems that enable human accountability and interaction (interactive models) was
higher than in the context where Al operated in a supervisory role or autonomously. The
research also stresses that meaningfulness in the digitally transformed work environment
is enhanced when technology serves not as a replacement, but a supplement to human

talents, which strengthens the feeling of contribution and responsibility among employees.

The way digital tools are integrated in the workplace and how employees interact with
them contribute to the job’s meaningfulness. A qualitative study by Coetzee et al. (2023)
explored the views of African undergraduate students to understand the way individuals’
personal beliefs and cultural perspectives shape their views of meaningful work in the
digital age. The findings revealed that when students have a sense of autonomy, support of
others, self-communion, and others communion, then virtual workplaces can bring job
meaningfulness. The study emphasised that the way workers interact with digital
technologies in a human-oriented, value-creating process impacts meaningful work.
Furthermore, Ghosh and Sadeghian (2024) investigated how artificial intelligence impacts
workers’ perceptions of job decency and meaningfulness. The study found that employees
considered human to remain central, even with advanced Al, and Al tools can be used to
augment rather than replace human skills. Participants of the study also believed that
introducing Al may increase job satisfaction.
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Digital work connectivity can lead to less self-control, and this depletion arises from the
continuous effort to manage digital communications and work-related tasks, which in turn
leads to disengagement from the work, thereby resulting in withdrawal and absenteeism,
reduced effort, and a decline in performance (Chadee et al., 2021). Similarly, another study
was conducted to explore the consequences of techno stress for end users in an
organisation, which reveals that techno stress negatively affects job satisfaction, which
leads to a decline in organisational commitment (Ragu-Nathan et al., 2008). Based on these

findings, it was hypothesised that:

The collaborative use of digital tools is positively associated with job meaningfulness
(Hypothesis 3).
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Chapter 3
3.1 Methodology

The current study adopted a cross-sectional research design to explore the relationship
between the use of digital tools, burnout, work engagement, and job meaningfulness in
Finland. A cross-sectional study examines multiple variables at a single point in time,
making it well-suited to study distinct characteristics within a population (Wang & Cheng,
2020). This design relates to the study objectives to understand workplace digitalisation

and its relation to psychological and motivational outcomes in Finnish employees.

The data used in this study were obtained from the Finnish Working Life Barometer
(2023)! (FSD3914), which has been archived and made accessible by the Finnish Social
Science Data Archive. This dataset is publicly available and was collected by the Finnish
Ministry of Economic Affairs and Employment. It provides annual survey data on
employee well-being, working life trends, and labour market conditions in Finland. The
sample of the current study consists of 1261 Finnish working employees with an age range

of 18-64 years and working at least 10 hours per week.
3.1.1 Variables and Measures

The study included one independent variable and three dependent variables. The use of
digital tools was an independent variable and burnout, work engagement and job
meaningfulness are dependent variables. Control variables included: age (categorical
variable) divided into five categories, gender (categorical variable) divided into two

categories, and remote work with two categories.
The key variables were measured using the following items.
Under the use of digital tools the following four items were used from the dataset:

eK65 1: How large a part of your working time do you use digital applications or

information technology devices in general? (6 - point scale)
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e K65 2: How often do you use tools based on artificial intelligence for your work, such
as chatbots, virtual assistants, speech recognition, machine vision, machine translation or
other applications based on machine learning? (5- point scale)

eK48: Do you use electronic workspaces or instant messaging tools in your work to
discuss, share information and cooperate virtually? Categorical variables (Yes/No )and

e K47: Do you use social media in your work? Categorical variables (Yes/No).

These items collectively represent digital usage including Al usage, virtual collaboration

and social media usage.

The second variable was burnout, BAT-4 (Schaufeli et al., 2020) (5 options each > and
their internal consistency was measured with a Cronbach’s alpha test). It included the

following items:

e K56a: How often do you feel mentally exhausted in your work?

e K56b: How often do you feel that you are not interested in or enthusiastic about your
work?

e K56¢: How often do you feel, when working that you cannot concentrate well?

e K56d: How often do you feel that you cannot control your feelings in your work?

The third variable was work engagement using the UWES-3 scale (Schaufeli et al., 2017)
(5 options each > sum variable and internal consistency was measured with the alpha test).
It includes the following three items:

eK57a: How often do you feel full of energy when you work?
e K57b: How often are you enthusiastic about your work?

e K57c: How often are you completely immersed in your work?

The fourth variable was job meaningfulness (K69) which is a single item measure and

described as:
e K69: How meaningful do you feel your work is? 4 options.
3.1.2 Scale Reliability Assessment and Multicollinearity Check

The scores for all three variables were calculated by summing the values of their respective

items. To check the internal consistency of each score, the Cronbach’s alpha was
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calculated. The results indicated that the Cronbach’s alpha for digital usage was o = 0.39,
which indicates low reliability, reflecting that the items present in digital tools measure
different dimensions. However, for burnout, the alpha reliability was o = 0.69, which
indicates acceptable reliability, and for work engagement, the Cronbach’s alpha was a =
0.70, which indicates that the scale is reliable. Multicollinearity was assessed between the
items of burnout and work engagement using a correlation matrix. The correlation between
the items was well below 0.80, which shows that no multicollinearity exists between the

items.

3.2 Structural Equation Modelling

Structural equation modelling was used to examine the relationship between multiple
independent and dependent variables while accounting for measurement error in latent
constructs. This is applicable to the present study since the most important constructs,
including burnout, the level of work engagement, and the use of digital tools are not
observed directly but are measured with the help of several survey items by using the
lavaan (Rosseel, 2012) open source R package.

The purpose of the application of SEM in the current study is to examine the complex
relationship between multiple variables and to determine the direct and indirect effects of
digital usage, burnout, and work engagement. SEM offers a stronger and more precise
approximation of these relationships than conventional regression models.

All multi-item constructs were modelled as latent variables, while job meaningfulness,
measured with a single item, was treated as an observed variable. The marker method was
used to set the scale for each latent construct, in which one indicator factor loading per
latent variable was fixed to 1. This allows the remaining loading to be freely estimated.

3.3 Data Analysis

All the statistical analyses were conducted in R version 4.5. The data was imported and
analysed using basic R functions. Analyses were carried out in three stages including a
univariate analysis, bivariate analysis and multivariate analysis. In the univariate analysis

the frequency, mean, median, mode and standard deviation were calculated.
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In the second step, a bivariate analysis was conducted to explore the relationship between

two variables at a single point. This included cross-tabulations for categorical variables,

Pearson-correlation for continuous variables and mean comparisons across different

groups.

In the third step, a multivariate analysis was conducted to evaluate the predictive power of

digital tool use on burnout, work engagement and job meaningfulness via a series of

multiple linear regression models with respect to age, gender and remote work.

3.4 Ethical Considerations

This study used secondary data from a publicly available archive. There was no human

involvement in the collection of data. The data set was already ethically approved and

anonymised by the data providers. It was cited appropriately as per FSD’s policy.
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Fig.1: The relationship between the explanatory and outcome variables.
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4.1 Results

Chapter 4

This chapter presents the findings of the current research. The results are analysed based

on our research question by using R Studio (version 4.5).

4.1.1 Descriptive Statistics

To summarise and describe the data in a meaningful way, descriptive statistics were used.

Table 1 below shows the percentage, mean, and standard deviation of the demographic and

study variables.

Table 1: The table shows the frequency, percentage, mean, and standard deviation of the

participants along with the Cronbach’s alpha for the reliability of the main variables.

Variables N % Mean SD Min Max Alpha
Gender

Male 642,00 51,00

Female 619,00 49,00

Age

18-24 42,00 3,30

25-34 258,00 20,00

35-44 375,00 30,00

45-54 292,00 23,00

55+ 294,00 23,00

Remote work

Full time work 113,00 90,00

Part time work 125,00 9,90

Total Use of Digital

tools 2,06 0,87 0,00 4,00 0,39
Digital Usage 5,28 1,09 1,00 6,00

Al Usage 1,88 1,16 1,00 5,00

Virtual Collaboration 0,85 0,36 0,00 1,00

Social media usage 0,24 0,43 0,00 1,00

Total Burnout 2,33 0,53 1,00 4,25 0,69
Mentally Exhausted 2,59 0,80 1,00 5,00

Not Interested 2,48 0,82 1,00 5,00

Not Concentrated 2,62 0,79 1,00 5,00

Emotional Control 1,61 0,48 1,00 5,00

Total Work

Engagement 4,33 0,55 1,60 4,67 0,70
Energetic 3,39 0,69 1,00 5,00
Enthusiastic 3,51 0,63 1,00 5,00
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Immersed 3,38 0,73 1,00 5,00
Job meaningfulness 3,23 0,65 1,00 4,00

Table 1 shows that the gender distribution in the sample was almost equal. With respect to
age, the largest number of respondents fell within 35-44 years of age (30%), and the
smallest number of respondents were within 18-24 years (3.3%). The age group 45-54 and
above 55 years of age were almost equal (i.e., 23%). However, the age group of 25-34
constituted 20% of the sample. These results show that the participants included in this
sample were mostly mid-career or late-career employees. It can also be seen that most of
the participants were working full-time (90%) and only 9.9% were working part-time.

Overall, the participants’ use of digital tools was moderate (M=2.06, SD=0.50), but the
internal consistency of this measure was low (0=.39), which implies that the scale
reliability might be limited. The employees’ use of digital technologies during working
time was reported at relatively high levels (M=5.28, SD=1.09), while the use of tools based
on artificial intelligence was moderate to low (M=1.88, SD=1.66). Virtual collaboration
and social media usage were standardised between O and 1 to construct the score.
Cooperating virtually and discussing information (M=0.85, SD =1.16), and use of social

media (M=0.24, SD=0.43) at work were also reported to be low.

The level of burnout within the respondents was moderate (M = 2.33, SD = 0.53), and the
reliability was acceptable (o = .69). Subscale scores indicated that the respondents were
moderately mentally exhausted (M = 2.59, SD = 0.80), uninterested (M = 2.48, SD = 0.82),
and they had problems with concentration (M = 2.62, SD = 0.79). The level of emotional
control was a little more robust although the mean score (M = 1.61, SD = 0.48) for

emotional control was less significant.

Total work engagement was high (M = 4.33, SD = 0.55) for the employees and was
reported with good reliability (alpha =.70). Subscale scores indicated that enthusiasm (M
=3.51, SD =0.63), energy (M = 3.39, SD = 0.69), and immersion (M = 3.38, SD = 0.73)
were also high among the employees. Correspondingly, the participants considering their
work to be meaningful was also high (M = 3.23, SD = 0.65), which might be a factor for
their engagement with their work.
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Overall, the findings indicate that the participants included in the sample were mostly mid-
career workers with an equal level of gender representation. It also showed the intensive
use of digital technologies and high-level work engagement among participants. Despite
moderate burnout levels among the participants, they still considered their work to be

meaningful, which might be a factor contributing to their motivation.
Research Questions:

eHow is the frequency of use of digital tools associated with employee burn out?
e\What is the relationship between the use of digital tools and employee engagement?
e\What is the contribution of digital tools to perceived job meaningfulness?

4.2 Bivariate Statistics

To examine the relationship and mean difference between use of digital tools, burnout,
work engagement and job meaningfulness among employees in Finland a correlation and

t-test were conducted.
4.2.1 Correlation

To determine the relationship between the overall use of digital tools with total burnout,
total work engagement and job meaningfulness, a Pearson product correlation was carried
out. The Pearson’s product-moment correlation test results indicated that there was a
statistically non-significant relationship between use of digital tools and total burnout (p-
value = 0.079) and the correlation coefficient (r = 0.049) suggests that the observed
relationship was weak and very small. The 95% confidence interval for the correlation
ranged from -0.005 to 0.104.

For work engagement, the Pearson’s product correlation indicated a statistically significant
positive correlation between the use of digital tools and total work engagement (p-value =
0.000). The correlation coefficient (r = 0. 130) suggested that higher levels of the use of
digital tools was associated with higher work engagement, but the strength of the
relationship was weak. The 95% confidence interval for the correlation ranged from 0.0761
to -0.184, reinforcing the strength and direction of this relationship.

Conversely, for job meaningfulness, the Pearson’s product correlation indicates that there

was a statistically non-significant relationship between the total use of digital tools and job
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meaningfulness (p-value = 0.257). The correlation coefficient (r= 0.031) also shows that
there was almost no relationship between the total use of digital tools and job
meaningfulness. The 95% confidence interval for the correlation ranged from -0.023 to
0.086.

To determine the relationship between the subscales for the use of digital tools with burnout
a Pearson product correlation was calculated. The relationship coefficient between the
variables of digital usage and burnout in the bivariate correlation model was positive and
statistically significant (r = 0.072, p = 0.010), meaning that increased digital usage was
weakly correlated with increased levels of burnout. The relationship between digital usage
and burnout was positively significant, but of a small magnitude. The 95% confidence
interval ranged from 0.017 to 0.127, which suggests that employees who use digital tools
tend to have slightly higher burnout level, but it is not a significant contributor to the
variation in the burnout scores. On the other hand, the relationship between Al usage and
burnout was very small and positive (r = 0.020), but statistically it was non-significant (p
=0.474), which suggests that use of Al tools during work was not related to burnout levels

among employees.

The relationship between digital usage and work engagement was statistically non-
significant (r = 0.22, p = 0.82). The 95% confidence interval ranged from -0.04 to 0.06,
shows no reliable evidence of an association. These findings reveal that the use of digital
tools is not related to the work engagement of employees. However, the relationship
between Al usage and work engagement, showed a significant positive correlation (r=
0.069, p = 0.015) between Al usage and work engagement, but magnitude was small. The
results suggest that employees who use more Al tools in their work tend to have slightly

higher work engagement despite the weakness of the relationship.

To determine the relationship between digital usage and work meaningfulness, a Pearson’s
product correlation was conducted. The results showed a statistically significant negative
correlation (r = —0.080, p = .004) between digital usage and work meaningfulness, but the
strength of the relationship was relatively weak. These findings indicate that employees
who use digital tools frequently during work find their work is not very meaningful for
them, but the statistical effect was minimal. On the other hand, the relationship between

Al usage and work meaningfulness revealed a small positive correlation between Al usage
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and perceived work meaningfulness, which was not statistically significant ((r = 0.034, p
=0.234), which suggests that Al usage and perceived work meaningfulness are not related

to each other.
T-test

To determine the mean difference between categorical variables of use of digital tools
subscale a t- test was conducted. The mean difference between burnout levels and work

engagement was analysed based on social media usage and virtual collaboration.

Comparison between Burnout, Work engagement and Job Meaningfulness with

Social Media Users
Is there a significant difference between burnout levels and social media users?

To determine the mean difference between burnout levels based on social media usage a
Welch two sample t-test was conducted. The results showed a non-significant difference
(t=0.367, p = 0.713) in burnout scores between employees who used social media with
mean of 2.33 and those who do not use social media with a mean of 0.24. The 95%
confidence interval ranged between -0.052 and 0.076. These findings suggest that
employees who used social media during work had experienced substantially higher levels
of burnout compared to those employees who do not use social media at work, but the

difference is not significant.
Is there a significant difference between work engagement and social media users?

A Welch two sample t- test was conducted to analyse the mean difference between work
engagement and social media users. The findings reveal that there was a statistically
significant difference between social media users and work engagement t (582.58) = -
5.716, p =.001. In particular, employees who used social media had a higher mean
engagement score (M =3.57) than those who do not use social media (M = 3.38). These
findings suggest that social media usage is positively associated with higher engagement
levels, which supports the arguments that employees who do not use social media tend to

exhibit low work engagement, while those who use social media show greater engagement.
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Is there a significant difference between job meaningfulness and social media users?

The Welch two sample t-test results indicate a statistically significant difference in job
meaningfulness between social media users and non-social media users (p-value = 0.0005).
The test statistic (t = -3.454) and degrees of freedom (562.45) suggest that the mean job
meaningfulness was not equal between the two groups. Specifically, the mean for social
media users was higher (M=3.33) compared to employees who do not use social media
(M=3.19). The 95% confidence interval for the difference in the mean ranged from -0.217
to - 0.059, further indicating that employees who used social media in their work tended to

experience significantly higher work meaningfulness.

Comparison between Burnout, Work engagement and Job Meaningfulness with

Virtual Collaboration
Is there a significant difference between burnout and virtual collaboration?

The Welch two sample t-test results show a statistically non-significant difference between
burnout levels and virtual collaboration (p-value = 0.127). The test statistic (t = -1.528) and
degrees of freedom (269.09) suggest that there is no reliable difference between these two
variables. Although the mean burnout score is slightly higher for employees who engage
in virtual collaboration (M =2.33) compared to those who do not collaborate virtually (M=
2.27). The 95% confidence interval for the difference in means ranged from -0.144 to
0.018. These findings suggest that virtual collaboration alone may not be a predictor of

burnout.
Is there a significant difference between work engagement and virtual collaboration?

The Welch two sample t-test results indicate a statistically significant difference in work
engagement between employees who collaborated virtually and those who did not
collaborate virtually (p-value = 0.004). The test statistic (t = -2.84) and degrees of freedom
(268.23) suggest that the mean work engagement was not equal between the two groups.
Specifically, employees who collaborated virtually during work have slightly higher work
engagement (M =3.44) compared to those who did not collaborate virtually at work (M=
3.32). The 95% confidence interval for the difference in means ranged from -0.204 to -
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0.037, further indicating that employees who collaborated virtually at work felt more

engagement with work than those who did not.

Is there a significant difference between job meaningfulness and virtual

collaboration?

A Welch two sample t-test was used to analyse the differences in the perception of
meaningful work between people who did not engage in virtual collaboration (group 0)
and those who did (group 1). There was no statistically significant difference between the
two groups in the scores for meaningful work, t (267.69) = -0.76, p = .447. The average
score was a little bit lower among non-collaborators (M = 3.20) than collaborators (M =
3.23), but the 95% confidence interval of the mean difference was -0.138 to 0.061, which
contains zero, which means that the observed difference may be simply a matter of chance.
These results suggest that engagement in virtual collaboration was not significantly related
to the sense of meaningful work in this sample. The difference present between groups is

so minor that it does not support a significant effect.
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4.3 Multivariate Statistics

4.3.1 Structural Equation Modelling

Structural equation modelling (SEM) was used to examine the relationship between the

use of digital tools, burnout, work engagement and job meaningfulness. These models

allow us to assess the relationships between the multiple independent and dependent
variables by incorporating latent constructs as well.

1.00%**

Mentally exhausted

Digital Usage Not concentrated
1.00** Not interested
Al usage 0. 74%*
Emotional control
0.10** Use of
: . Digital
Social media mgnls 1.00%2F Energetic
usage 0.30%* Work
Engagement 1.01F==
Immersed
0.64**t
Virtual Enthusiastic
collaboration -0.04

Work
Meaningfulness

Fig.2: Structural Equation Modeling showing the effect of digital tools on burnout, work

engagement and job meaningfulness.

Note: Significance levels are represented as follows “***’ p <.001, “**’ p <0.01.

A structural equation analysis was conducted by using maximum likelihood (ML) with the

NLMINB optimisation method, based on 1,261 observations and 47 parameters. The chi
square results were significant (p < .001), but the model demonstrated mixed fit indices:
the RMSEA (0.061) and SRMR (0.048) indicated an acceptable fit. Other statistics were
slightly lower than the “good” fit values (CFI = 0.847, TLI = 0.794).
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All factor loading for the latent constructs were significant (p <.001). The construct “use
of digital tools” was composed of digital usage (B = 1.00, reference from the marker
method), Al usage (B = 0.75), virtual collaboration (f = 0.31), and social media usage ( B
= 0.11) and these were all significant indicators ( p <.001). For the construct “burnout”,
mentally exhausted (B = 1.00), not interested (f = 1.55), not concentrated (f = 0.99) and
emotional control (B = 0.36) were significant indicators. The construct “work engagement”
was strongly associated with energetic (B = 1.00), enthusiastic (f = 1.01) and immersed (B
= 0.64) indicators. The covariance results indicated that work engagement (® = -0.16, p
<.001) and job meaningfulness (® = -0.11, p <.001) were negatively related to burnout,
but job meaningfulness had a positive relationship with work engagement (® = 0.16, p
<.001).

The structural pathway regarding the use of digital tools did not significantly predict
burnout (B = 0.052, p = 0.09), nor work engagement (B = 0.057, p = 0.11) or job
meaningfulness ( = -0.43, p = 0.28). This means that the use of digital tools did not have
a direct effect on the outcome variables. Among the control variables, the employment
status (part-time/full-time) positively predicted burnout (B = 0.21, p = 0 < .001) and
negatively influenced work engagement (B = -0.224, p = 0 < .001), while it also had a
negative effect on job meaningfulness (f =-0.16, p = .008). Gender had a significant effect
on work engagement (f =-0.103, p = 0 <.01) and job meaningfulness (f =-0.13,p=0<
.001). SEM also indicated that older people (B = -0.45, p = 0 <.001) considered their job

more meaningful compared to younger ones ( = -0.36, p =.001).

Table 2. Summary of the main findings

Hypothesis Rejected/Accepted Explanation

Use of Digital Tools is positively related to Burnout Rejected Non- significant relationship
Use of Digital Tools is positively related to Work Significant positive
engagement Accepted relationship

Use of Digital tools is positively related to Job

Meaningfulness Rejected Non- significant relationship
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Chapter 5

5. Discussion & Conclusion

This study underscores the critical role of use of digital tools on employee burnout, work
engagement and job meaningfulness in Finland. A descriptive analysis shows that most of
the employees who took part in the study were either at a middle 30% or late career stage
23% with almost equal gender representation. These findings reflect that Finnish recruiters
prefer more experienced workers compared to those who are at an early career stage.
Similarly full-time workers 90% were more dominant compared to those who were
working part time 9.9% reflecting that the findings of the current study are more suitable

for employees with stable work contexts.

Overall the Cronbach’s alpha for the reliability of digital tools was low (0.39), however,
the reliability of other two constructs for burnout (0.69) and work engagement (0.70) were
acceptable. The low reliability of the Cronbach’s alpha scores concerning digital tools
suggests that the internal consistency is not stable for all the items concerning digital use,
so it should be interpreted cautiously. The current study explored the relationship between
the use of digital tools and employee burnout, work engagement and job meaningfulness
in Finland. Overall the findings revealed mixed associations between the use of digital

tools and outcomes of employees’ well-being.
5.1 The Use of Digital tools and Burnout

By using the JD-R Theory (Demerouti et al., 2001; Bakker & Demerouti, 2017) and
Technostress Theory (Tarafdar et al., 2015) the use of digital tools can be considered both

as job demand and job resource.

According to JD-R Theory ( Bakker & Demerouti, 2017), the demands of the job such as
constant connectivity, workloads and the pressure of meeting deadlines can affect
employees both mentally and physically, which leads to burnout if resources such as
organisational support and autonomy are not available. Additionally, Techno stress Theory
(Tarafdar et al., 2015) states that technological factors such as techno-overload, invasion,
and complexity increase the strain when employees lack coping resources or organisational

support.
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On the basis of these theories and the previous literature, initially it was hypothesised that
the use of digital tools would have a positive relationship with burnout, but the findings
only partially supported this hypothesis. Overall, the current study revealed that there is a
weak and statistically non-significant relationship between the total use of digital tools at
the workplace and employee burnout. These findings suggest that in the Finnish context,
using digitalised tools at the workplace does not contribute to burnout among employees.
One of the reasons for this could be that Finnish organisations are supportive and provide
sufficient resources, which assist employees to manage job demands effectively.

This contextual outlook aligned with Finland’s developed digital infrastructure, high level
of digital literacy and extreme focus on employees’ wellbeing. For instance, while
exploring the impact of the digital transformation on employees’ well-being, Helms et al.
(2024) found that the impact of the digital transformation depends on the type of job and
life stage of the employees. Moreover, employees working in highly digitalised industries
are less affected compared to those employees working in less digitalised industries.
Finnish employees may encounter few negative outcomes because of a well-supported and
digitally mature environment. Similarly, Sun et al. (2022) indicate that digital tools can be
used to enhance mental health outcomes provided that the tools are structured to promote
the well-being of employees. In the current study non-significant relationships might
indicate that organisational resources and support might mitigate the adverse effects of

digitalisation.

Moreover, prior Finnish research has also highlighted the psychological demands related
to digital tools. For instance, Virtanen et al. (2023) conducted a study on Finnish
physicians. The findings of the study revealed that frequent teleconsultations and the use
of electronic documentation significantly increased system-related stress, particularly with
less experienced physicians. This corresponds with our findings in a significant way.
Although our data do not show a direct relationship between burnout and digital usage, it
might be possible that there are other underlying factors that mediate this relationship. In
a Finnish context, this reflects that there is a balance maintained by the organisations
between job demands and job resources due to which in our sample burnout did not

increase in employees working in a digital environment, which aligns with JD-R Theory,
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which suggests that burnout is caused when the demands of the job exceed the resources.

It also shows that technostress is not universal, rather it occurs in a specific context.
5.1.1 Digital Usage and Burnout

The Subscales of digital tools were examined in relation to burnout. Based on the
frameworks of JD-R Theory, Technostress Theory and previous literature it was expected
that digital usage at the workplace would be strongly related to burnout levels. The findings
of the current study supported this assumption and the relationship between digital usage
and burnout revealed that digital usage was weakly correlated with increased levels of
burnout, but the relationship between them is significant. These results suggest that

employees who use digital applications frequently experience higher levels of burnout.

The findings of the present study are consistent with Technostress Theory (Tarafdar et al.,
2007), which stresses that constant connectivity and information overload cause
psychological strain, especially when technology increases the work tasks. For instance,
Marsh et al. (2024) suggest that fear of missing out and information overload are related
to stress at the workplace, which are critical predictors of emotional exhaustion. Similarly,
research on the side effects of digitalisation (Zhang et al., 2025) has indicated that
enterprise digitalisation is positively linked to role overload and burnout among young
employees. The results of the previous studies emphasize that the frequency of digital
usage does not affect employees’ well-being, rather the way digital tools are integrated has
a stronger impact.

The findings are consistent with JD-R Theory (Bakker & Demerouti, 2017), which states
that when available resources at the workplace are insufficient and job demands are higher
than the employees’ capacity, burnout arises. In digital work environments, constant

availability, information overload, and lack of recovery time increases stress.

Additionally, Meyer and Tisch (2024) found that employees who experienced technology
induced interruptions reported higher levels of burnout. Correspondingly, Borle et al.
(2021) found that components of technostress such as overload, invasion and techno
insecurity are positively related to burnout. Although in the present study the relationship

between burnout and digital usage was weak, it supports the general trend that higher
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digital usage is linked to higher burnout especially when the digital environment is not

stable.

In the Finnish context, the relatively weak strength of the relationship might be due to the
supportive environment. Although some technostress is still present, due to strong

resources and effective management but it does not lead to severe burnout.
5.1.2 Al Usage and Burnout

Regarding the application of Al, the frameworks of JD-R Theory and Technostress Theory
offer complementary expectations. Al tools can serve as resources from a JD-R perspective
by increasing productivity and lowering the cognitive load. However, from a technostress
perspective, poorly executed Al systems may cause additional stress due to their

complexity or lack of security.

In the current study, the relationship between Al usage and burnout was statistically non-
significant, and the strength of the relationship was also weak. These findings suggest that
Al usage at the workplace does not have a negative impact on employee’s psychological
well-being, especially the burnout levels. In the Finnish context, it might be the case that
Finland has launched proper training sessions for the employees to adapt to Al
technologies, due to which instead of creating stress Al tools reduce cognitive overload,

which might reduce the stress and burnout levels.

Finding from Dawa et al. (2025) indicate that healthcare workers who use digital
technologies, especially Al driven diagnostic tools, experience less burnout due to better
work life efficiency. Linking with the JD-R Theory (Bakker & Demerouti, 2017), Al usage
is considered a job resource rather than a demand, which offers employees greater
efficiency. Therefore, Al usage may act as a resource that supports employees at work
rather than creating stress or burnout symptoms. In the current study, it is suggested that if
technology is integrated effectively it will enhance wellbeing rather than affecting it
negatively.

38



5.1.3 Social Media usage and Burnout

According to JD-R Theory and Technostress Theory, social media can have both positive
and negative effects. It can serve as a resource by enhancing social communication and

connections or as a demand by creating distractions and information overload.

A t- test was conducted to determine the mean difference between social media usage and
burnout. The findings revealed that there was no significant difference between employees
who used social media at work and those who did not use social media at work regarding
burnout. The results of the study suggests that in Finland social media usage at the
workplace is either very limited or managed effectively in a way that prevents it from

creating technostress.

This is in line with the previous studies which suggests that digital platforms have mixed
impacts based on their purpose and context. In the first case, social media at the workplace
will positively affect communication and the sense of belonging, whereas in the second
case, it will cause distraction and information overload, which can lead to technostress
(Tarafdar et al., 2015). The non-significant outcome of this study may signify Finnish
workplace norms, where employees tend to manage their social media activity more
effectively, or that the use of social networks is not high within the professional
environment to induce burnout. It may also indicate organisational rules that dictate
appropriate trends of digital interaction. According to Helms et al. (2024), the effects of
digitalisation vary depending on the field and the stage of life, which implies that the effects
of using social media may vary with the generational or professional-related factors. In
Finland, employees are mostly digitally literate, and they are able to manage digital

boundaries, which reduces the risk of burnout.
5.1.4 Virtual Collaboration and Burnout

Further, the results reveal that there was no significant difference between the employees
who collaborated virtually or those who collaborated in-person regarding burnout levels,
although the mean burnout was slightly higher for employees who collaborated virtually.
This means that digital collaboration on its own does not imply burnout, but can cause it

under some circumstances.
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This can be explained by using the previous studies. Fernandez et al. (2023) demonstrated
that technostress in teleworking conditions led to higher levels of anxiety and lower job
satisfaction. These results are comparable to the current study where the weak trend is the
increased burnout of employees who are involved in virtual cooperation. Nevertheless, Sun
et al. (2022) found that the undesirable effect of online collaboration might be mitigated
by proper management and sufficient training. In this way, virtual collaboration can
become the source of burnout only in case of the failure of the organisational structures to

offer enough time to rest or distinct communication standards.

In Finland, employees are given enough resources including training, flexibility, and clear
communication norms to offset potential technostress. Thus, the weak relationship in this

study reflects a well-managed balance between virtual demands and job resources.

The findings of the current study align with the JD-R Theory and Technostress Theory as
they highlight the importance of the active balance between job demands and job resources
as the determinant of the outcomes of digitalisation. In the JD-R theoretical model, burnout
is held to occur when the work demands (as in digital workload, perpetual connectivity, or
information overload) exceed the personal and organisational resources. The empirical
results suggest that Finnish workers have adequate resources (e.g., digital literacy,
autonomy, and organisational facilitative practices) to alleviate such demands, hence
resulting in generally non-significant relationships between the use of digital tools and

burnout.

At the same time, Technostress Theory provides a complement to the explanations of
mechanisms of strain in the digital realm. Technological transitions become managed, and
there is a possibility to reduce technostress under the condition of providing employees
with sufficient support and training. Digital tools and artificial intelligence technologies
can, therefore, be used as context-specific resources and be more efficient and engaging

instead of being a factor in burnout.

Altogether, the findings of the present study help to understand workplace digitalisation,
suggesting that the interaction of digital demands, coping strategies, and organisational

support affects the overall wellbeing of employees rather than technology alone. This
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illustrates the way theoretical frameworks of the JD-R and Technostress theories work

together to explain the complex relationship between employee well-being and digitisation.
5.2 Use of Digital tools and work engagement

In the current study the relationship between digital tools and work engagement was
explored. Based on JD-R Theory (Demerouti et al., 2001; Bakker & Demerouti, 2017),
Technostress Theory (Tarafdar et al., 2007, 2015) and in the light of existing literature it
was hypothesised that use of digital tools has a positive relationship with work engagement.
The findings of the study support the hypothesis that the use of digital tools has a significant
positive relationship with work engagement but the strength of the relationship is weak.
The findings suggest that digital tools enhance motivation and dedication modestly though

the effect size is limited.

These findings are consistent with the study conducted by Hooi and Chan (2023) who
found that the use of digital tools at the workplace increased work engagement especially,
in the presence of transformational leadership and innovative culture. Similarly, Stachova
et al. (2024) investigated the impact of digital interaction platforms on employee
engagement. The results of their study revealed a weak correlation between digital
engagement and digital interaction platforms, which suggested that the direct impact of

digital tools on employee engagement is limited.

Interestingly, in the present study, burnout outcomes were non-significant, but engagement
showed weak positive correlations, suggesting that in the Finnish context, digital tools may

enhance motivation more than they increase strain.

From the perspective of JD-R Theory (Bakker & Demerouti, 2017), the current results
indicate that digital tools are job resources, as they are used to perform tasks in an efficient
way, provide effective communication, and develop skills in the employees. These
resources increase motivation by fulfilling the need for competence and autonomy (Bakker
and Demerouti, 2017). However, the strength of the relationship is weak might be due to

low digital literacy, lack of organisational support, or poor technology integration.

Employee digital competence is important in this context. Employees with no or a low

level of digital skills may experience frustration when using technologies at their
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workplace due to low competence, which may diminish the engagement potential. On the
other hand, individuals with high levels of digital competency may consider it an

empowering resource that increases their engagement.
5.2.1 Digital Usage and Work Engagement

From the perspective of the JD-R and Technostress frameworks, the amount of digital tool
use will not necessarily enhance engagement unless employees perceive technology as a

useful and manageable resource.

In the present study, the relationship between digital usage and work engagement was non-
significant which was opposite to our expectations. These findings suggest that only using
digital tools has no impact on employees’ work engagement. This result highlights the
importance of the change in employee attitudes under digitalisation. Digitalisation is an
adoption that can have motivational impacts depending on how the employees perceive it
as an opportunity or threat, according to Zhan & Xie (2025). Those employees who find
digitalisation to be a challenge, intrusive, or cognitively challenging can find themselves
experiencing technostress instead of engagement. Similarly, Stofberg et al. (2021)
concluded that the quality of implementation and employee perceptions are very crucial to
the success of digitalisation, and that a poorly executed shift to digitalisation may create

frustration, demotivation, and disengagement.

Theoretically, the non-significance of the correlation may be explained within JD-R and
Technostress Theory. Digital tools may both function as job resources (improving
autonomy, efficiency, and connection) and become job demands (increasing workload,
complexity and connectivity pressure) within the JD-R Theory. The level of engagement
cannot be improved when the perceived resources are less than the demands. The Techno
stress Theory (Tarafdar et al., 2015) also supports this clarification by stating that too many
digital demands (e.g., information overload, being constantly connected, or anxiety

because of technology) may reduce the benefits.

This interpretation can be explained by a number of empirical studies. The study conducted
by Nuutinen & Bordi (2024) revealed that techno strain has adverse effects on engagement,
but these changes may be moderated by institutional support. The same was found by
Ragu-Nathan et al. (2008), who showed that techno stress reduces job satisfaction and
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commitment. However, Makiniemi (2022) found that employees become engaged in
techno-work when digital tools can encourage collaboration and novelty in a positive
environment. This way, the lack of significance of the relationship in this paper could be
due to rival effects: on the one hand, technological tools offer certain values of resources;
on the other hand, their demanding nature and lack of support can balance the benefits of

engagement.

Overall, this finding shows that the amount of digital use is not as significant compared to
its quality and contextualisation. Gaining digital exposure alone does not necessarily lead
to increased engagement; employees need to feel that technology is valuable, empowering,
and well-supported in order to realise the motivation power.

5.2.2 Al usage and Work Engagement

In the present study, it was found that there was a significant relationship between Al usage
and work engagement, but the strength of the relationship was weak. These findings reveal
that Al tools can have an impact on engagement during work as they help to improve task

efficiency and reduce repetitive work.

The JD-R Theory suggests that Al tools are both cognitive and structural resources, which
makes employees focus on more important parts of the work. This fact is consistent with
the statement by Zhan and Xie (2025) that those employees who perceive digitalisation as
a developmental opportunity experience increased engagement. However, the low
correlation value provided shows that the benefits gained by Al are not equal among all
employees. According to Brougham and Haar (2020), workers who think of automation as
a threat are likely to develop job insecurity and reduced interest. Therefore, organisational
support, training, and clear communication are needed to ensure that Al does not become

a demand but a resource.

The study reveals that the strength of the relationship between Al usage and Work
engagement is weak, which can be explained by the Technostress Theory (Tarafdar et al.,
2015). According to this theory, employees might have a fear of using Al technologies that
can replace them, or may have difficulty using Al tools at work. Due to these stressors, the

level of engagement can be low if not managed properly. Although Al tools helps to
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improve efficiency and workflow, which increases engagement, its benefits largely depend

on organisational support and individual competence.

However, in the Finnish context, Al is more likely to be taken as an engagement-enhancing

resource rather than a stressor, as training and structural Al adoptions are common.
5.2.3 Social Media Usage and Work Engagement

According to the JD-R Theory, digital platforms like social media can be viewed as a social
resource which encourages connectedness and belongingness, which are most important to
maintain the motivation of employees. When employees interact in these virtual
environments, they may have both practical and social support, which enhances
engagement by strengthening a sense of relatedness and community (Bakker & Demerouti,
2017). Within the view of Technostress Theory, social media use can have a negative
impact by blurring work-life boundaries and may also cause an increase in information
overload (Tarafdar et al., 2015).

A t- test was applied to find out the mean difference between social media usage and work
engagement. The results reveal that there is a significant difference in the engagement
levels for employees who use social media at work and those who do not use social media
at work. Employees who use social media have slightly more engagement than those who
do not use social media at work. A Finnish study conducted by Oksa et al. (2021) illustrates
that professional social media use was positively associated with work engagement, task

resources, and social support, both before and during the COVID-19 pandemic.

Social media usage can play a role in reducing work engagement. Employees who use
excessive virtual tools at work including messages, emails and online meetings may
experience emotional exhaustion, difficulties concentrating and cognitive overload (Marsh
etal., 2024).

Therefore, moderate use of social media increases work engagement by functioning as a
digital resource, but excessive use can lead to stress and reduced engagement. The dual
nature of social media forces us to realise the importance of organisational norms and

digital boundaries in regulating the association between social media use and engagement.
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5.2.4 Virtual Collaboration and Work Engagement

The mean difference between virtual collaboration and work engagement was statistically
significant. Employees who collaborated virtually experienced slighter higher work
engagement compared to employees who did not collaborate virtually. These results show

that virtual collaboration plays a significant role in maintaining work engagement.

Makiniemi (2022) conducted a qualitative study on techno work engagement among
educators in Finland. The findings of the study suggest that participants reported higher
levels of engagement when working collaboratively. The study further indicated that
digital technologies enhanced engagement by promoting a sense of progress and novelty

within a positive work environment.

Viewing it from the perspective of JD-R Theory, these collaborations increase work
engagement by fulfilling the basic needs of connectedness and relatedness. However,
research done by Nuutinen & Bordi (2025) on Finnish school teachers during COVID-19
revealed that technostrain was negatively associated with work engagement but school
support reduces the negative impact of technostrain on emotional exhaustion. These studies
highlighted that institutional support in maintaining engagement, especially during the

times of disruption is very important.

Together, these findings shows a dual trend in line with the combination of JD-R and
Technostress theories. Digital tools can act as motivational sources that improve
engagement when they augment autonomy, flexibility and connectedness (Bakker &
Demerouti, 2017). At the same time, they may also place demands on employees, such as
constant connectivity, cognitive complexity, or information overload, which can lead to

stress and lower engagement (Tarafdar et al., 2015).

This study demonstrates the coexistence of weak positive and non-significant correlations,
which implies that employees have the experience of both effects of digitalisation, which
can empower and exhaust them at the same time. Nuutinen and Bordi (2024) demonstrated
that strong institutional support can offset technostrain to reduce engagement, but Hooi
and Chan (2023) and Boccoli et al. (2024) noted that transformational, digitally fluent
leadership is a beneficial factor in sustaining engagement at the time of digital transitions.
This implies that digitalisation as a resource potential is conditional in that it can only be
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activated when the organisations can offer appropriate support, training, and a culture that

can appreciate digital innovation.

Thus, the current research supports the two-sidedness of the digital transformation: it can
become both a driving force and a source of strain. Digitalisation, when managed in a
strategic way, that is, with the involvement of the leadership and well-defined boundaries,
serves as a resource to improve engagement. Under its mismanagement, it can be a demand

that compromises the well-being of employees.
5.3 Use of Digital tools and Job Meaningfulness

Based on JD-R, Technostress Theory and previous literature, initially we hypothesised that
the use of digital tools would have a positive relationship with job meaningfulness.
However, in the current study, the relationship between the total use of digital tools and
job meaningfulness was non-significant, which was opposite to our initial expectations.
These findings suggest that in the Finnish context, using digital tools is quite normal, so
simply using technology does not contribute to meaningfulness of the job unless it
empowers the employees rather than increasing the work burden. The outcome also
highlights the significance of attitudes and perceptions of the employees towards
digitalisation. This can also be explained by the study based on the transactional theory of
stress done by Zhan & Xie (2025), who found that digital tools can be viewed either as
challenges (which assist engagement) or threats (which intensify stress), depending on the

employees’ digital literacy and the perceived support.

On the theoretical level, JD-R Theory and Technostress Theory can be used to explain the
non-significant relationship. In JD-R Theory (Bakker & Demerouti, 2017) digital tools can
serve as both job resources and job demands. In workplaces where the perceived demands
exceed resources, it is not likely that employees will experience increased meaningfulness.
This perspective is backed by the Technostress Theory (Tarafdar et al., 2015), which holds
that high demands in regard to the use of technology, whether it is information overload,
continuous connectivity, or the fear of digital work, may weaken the favourable effects of
the use of technology on work outcomes. Similarly, Stofberg et al. (2021) found that
employees’ perceptions and digital implementation are key, and they determine whether

digitalisation is frustrating or motivating.

46



This interpretation is aligned with the empirical evidence. Aleksic et al. (2024) found that
the effect of techno-invasion leads to frustration, which reduces the perception of
meaningfulness among employees. Similarly, Chadee et al. (2021) and Ragu-Nathan et al.
(2008) found that high digital demands cause disengagement and reduced job satisfaction.
On the other hand, Xu et al. (2023) showed that digital tools could increase meaningfulness
provided that they allow job crafting, autonomy, and work control. Hence, the fact that the
current study found no significant correlation could be due to counteracting forces: though
digital tools can be a source of potential resources, they also have aspects that are
demanding, and thus both aspects can cancel each other out, creating a non-significant
effect.

5.3.1 Al Usage and Job Meaningfulness

From the perspective of JD-R Theory, Al technologies could be used as cognitive and
structural resources, which would simplify repetitive tasks and enable employees to
concentrate on higher-value activities. However, the findings of the current study revealed
a non-significant relationship between Al usage and job meaningfulness. This implies that
Al tools are not likely to enhance the perception of meaningful work by employees,
although they may be beneficial in certain situations. These findings align with the research
done by Wulff & Finnestrand (2024) and Ghosh & Sadeghian (2024), who found that Al
can increase job meaningfulness when it complements human skills and contributions and

will not eliminate the employee’s decision making power or their sense of agency.

In the Finnish context, the non-significant relationship might indicate that Finns are quite
well aware of Al tools in the workplace. Using Al at work is normal for them unless and
until it gives them something new or more empowering. This findings can be interpreted
from the perspective of Techno stress theory that employees might feel stressed or even
anxious when they are not familiar with Al and feel threatened of being replaced. However,
in the Finnish context, employees are already aware of using Al with proper rules and
regulations so these stressors are less significant. Although Al can be efficient and
meaningful, its effectiveness is based on organisational support, training, and effective

communication, which can transform Al as an alleged need to a useful resource.
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This is also aligned with research by Hamid (2022), which investigated the technology
readiness of employees related to adaptive performance, in which job meaningfulness
significantly mediated this relationship. The weak correlation affirms that not every
employee enjoys such benefits equally. Others might consider Al as a threat to their jobs
that will create employment insecurity or worry of being made redundant (Brougham and
Haar, 2020).

5.3.2 Social Media Users and Job Meaningfulness

Reviewing it from the perspective of JD-R theory, the social media platforms may serve
as both cognitive and social resources that facilitate the engagement, cooperation, and

motivation of the employees in the workplace.

The result of the current study revealed that there was a significant difference between
job meaningfulness and social media users and non-users. Employees who use social
media at the workplace show a higher job meaningfulness as opposed to those who do
not use social media at work. It means that using social media in professional activities
can have a positive impact on the employees’ meaningfulness in their job. This indicates
that social media is a motivational job resource that contributes to improving the
psychological engagement of employees by supporting the connection, visibility, and

collaboration at the workplace.

The findings are consistent with the previous studies that highlighted the importance of
online and collaborative tools in defining work experiences. Xu et al. (2023) reveals that
job crafting is facilitated by technology characteristics like customization and
reconfigurability, through which employees are able to shape their work in a way that

would make it more meaningful.

Although use of social media seem to act as a job resource, it is also known to cause
some form of demands as explained in the Technostress Theory. According to
Technostress theory (Tarafdar et al., 2015) technology may cause strain due to
information overload and constant connection. Workers undergoing such pressures may
be distracted which affects their focus and concentration. It has been proved by the
research of Aleksic et al. (2024) and Chadee et al. (2021) that over-digitizing
connectivity has the ability to exhaust self-control and emotional fatigue, which further
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lead to lower job satisfaction and engagement. Therefore, the moderate and intentional
use of social media can actually improve the meaning of life, but the unregulated or

compulsory use can work vice versa.

In this regard, the interaction between social media and job meaningfulness is relative.
Social media facilitates collaboration, recognition, and self-expression is a job resource.
On the other hand, it causes a job demand when it produces technostress or lowers
perceived autonomy. The results of the present study indicate that workers who can
engage with social media positively with the supportive organizational environment find
more meaning in their jobs because digital communication helps them feel valued and

belonging to the community.

5.3.3 Virtual Collaboration and Job Meaningfulness

Reviewing virtual collaboration from the JD-R perspective, when employees are provided
with social support, opportunities for contribution and feedback, virtual collaboration can
act as a resource, whereas if it is linked with too much monitoring or complexity, it will

function as a demand which creates stress and affects employee’s well-being.

However, there was a statistically non-significant difference between employees who
collaborate virtually and those who do not collaborate virtually in terms of job
meaningfulness. These findings reveal that engaging in virtual collaboration does not have
any effect on the perceived meaningfulness of the work. Although the mean for virtual
collaborators was slightly high, the findings were not significant. Prior research also
supports this dual nature. For instance, Martin et al., (2022) suggest that the frequent use
of collaboration tools can increase job productivity but it reduces job satisfaction leading
to high levels of stress. Similarly, Kinowska & Sienkiewicz (2023) highlighted how
algorithmic management and task monitoring can negatively affect autonomy and well-

being.

In Finland, many employees do remote work, so virtual collaboration is expected as part
of the daily work and it does not play any role in the meaningfulness of the job.
Technostress Theory further explains that virtual collaboration can act as a job demand
when associated with complexity, monitoring, or excessive digital communication, leading

to stress and reduced well-being (Tarafdar et al., 2015). Thus, the non-significant result
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likely reflects the balancing of resource and demand effects: virtual collaboration can both

enhance and inhibit meaningfulness depending on its implementation and context.

Overall, the current study gives insight into the conditional nature of the association
between digital tools and job meaningfulness. It can be seen that collaborative tools and
social media can help in enhancing meaningfulness by providing autonomy and sense of
connectedness. Digital tools function both as demands and resources, as explained by the

JD-R Theory and Technostress Theory.
5.4 Structural Equation Modelling

The present study investigated the relationship between the use of digital tools at the
workplace and their impact on burnout, work engagement and job meaningfulness in the
Finnish context. The number of participants included in the study was 1260 employees.
SEM revealed RMSEA and SRMR values that indicate an acceptable fit and the chi-square
was also significant. The measurement model was reliable as all factor loadings for the

latent construct were significant.

The construct for the use of digital tools consisted of four items including digital usage, Al
usage, social media usage and virtual collaboration. The strongest indicators of the use of
digital tools were Al usage and digital usage which shows the increasing significance of
digital tools in the workplace (Singh & Hess, 2020). Similarly, burnout also consisted of
four subscales that included mentally exhausted, not interested, not concentrated and
emotional control, which show the diverse nature of burnout, as explained by Maslach &
Leiter (2000) and Tarafdar et al. (2015). The indicators of work engagement included
energetic, enthusiastic and immersed aspects, which are well aligned with theoretical
constructs (Schaufeli et al., 2002) and job meaningfulness having a single item was also

well explained in its construct (Rosso et al., 2010).

It was hypothesised that use of digital tools would have a positive relationship with
burnout, work engagement and job meaningfulness in Finland. Contradictory to the
hypothesis, our findings revealed that the use of digital tools was not a significant predictor
of burnout, work engagement or job meaningfulness. These results suggest that using
digital tools alone at the workplace may not directly impact employees’ well-being. This

can be explained by Job Demand Resource theory (Bakker & Demerouti, 2017) in that
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digital tools can have both positive and negative effects. Sometimes the use of digital tools
functions as a job demand due to constant connectivity or emotional load, while on the
other hand their usage may act as a job resource that offers autonomy and flexibility. The
non-significant path illustrates the harmony between positive and negative influence of

digital tools.

Moreover, previous studies also highlighted the contextual and organisational factors and
their influence on employee well-being. For instance, research by Zhang et al. ( 2025),
Boccoli et al. (2024), and Xu et al. (2023) illustrates that leadership support, job crafting
and training are able to moderate the effects of digital tools which transform them into
resources rather than stressors. Similarly, research in the healthcare sector reflect that well-
supported digital tools increase work engagement and job meaningfulness, whereas poorly
integrated tools create stress, which leads to burnout (Virtanen et al., 2023; Fernandez et
al., 2023; Makiniemi, 2022). These studies reflect that the use of digital tools alone is not
enough to directly impact the well-being of employees. However, the relatively low
reliability of the digital tools construct (oo = 0.39) may limit the strength of the observed

relationships.

Overall, the SEM results reinforce the idea that digitalisation’s impact on well-being is
context-dependent and moderated by organisational and personal factors, rather than being

a direct determinant.
5.5 Conclusion

The current study gives a comprehensive review of the role of workplace digitalisation on
employee burnout, work engagement, and job meaningfulness in Finland. Based on the
JD-R and Technostress theories, the study revealed that the impact of digital tools is dual
and context-dependent. It was found that digitalization itself does not directly determine
employees’ well-being, as the overall use of digital tools does not significantly predict
burnout, engagement, or job meaningfulness. Despite that, certain elements of
digitalization, including digital usage and Al adoption, are positively associated with
burnout and engagement, illustrating that the effects of digital tools are context-dependent

and not universal.
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The current research emphasized on the significance of digital tools as both job demands
and job resources. Digital tools, including Al tools, social media and virtual collaboration
platforms serve as job resources which enhances efficiency of employees, connectedness
and autonomy, thereby increasing engagement and the perception of meaningful work.
Besides that, digital tools also create job demands which can lead to burnout due to
information overload, constant connectivity, and complex technologies. Primarily, the
weak or non-significant relationships observed in this study suggest that in the Finnish
work environment employees has high digital literacy, strong organisational support, and
a culture of employee well-being, which protects many employees from the negative
effects of digital demands, therefore maintaining a balance between stressors and

resources.

Al tools reduces repetitive tasks and mental overload therefore employees feel more
engaged with their work. Using digital tools for collaboration, such as social media or other
virtual tools, increases engagement among employees as they feel connected to each other
which increases their sense of belongingness. However, if digital tools are integrated
poorly it will lead to stress. This highlights that the effects of digitalisation are situational

and organisational, including employee training, and digital competence.

The results of the study support the JD-R theory by illustrating how digital tools can
simultaneously act as resources and demands. Digital tools can make employees more
powerful, engage them better, and help to make work meaningful, but all these can be
achieved only when the technological needs are matched with adequate resources and
assistance. In line with Technostress Theory, information overload and connectivity
pressure emerged as digital stressors. On the other hand, digitalisation may yield a tension
when there is a lack of proper training, integration, or when the demand is too high. This
study adds to the advanced comprehension of how digitalisation affects the well-being of
employees by proving the conditional character of the effects of digital tools and the

relevance of organisational approaches that treat technology as a resource and a demand.
Implications

The findings of the present study will advance the research on digitalisation and employee

well-being by providing evidence from Finland’s national-level dataset. As in the current
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study, weak relationships have been found between use of digital tools and burnout, work
engagement and job meaningfulness, which implies that the use of digital tools alone might
not be used to determine the psychological outcomes of employees. This indicates that the
effect of digitalisation is context dependent, and may be influenced by factors such as
employees’ digital competence, level of autonomy, or the degree of organisational support.
These findings underscore the need to take into consideration the quality and context of
technology rather than focusing on the frequency of digitalisation. Theoretical research
might advance in the future by investigating the mechanisms by which digitalisation
positively affects well-being, especially in terms of an interaction effect, boundary

condition, or employee appraisal processes.

From a practical point of view, use of digital tools frequently does not always leads towards
higher engagement or job meaningfulness, or increase burnout levels among employees.
This indicates that HR professionals and organizations should not only considered the
frequency of digitalisation but rather the introduction, support, and integration of digital
tools in daily work. Training programmes offered by the organisations should focus on
digital self-management and information filtering along with technical training, and teach
the employees to set healthy boundaries to avoid overload. Furthermore, HR should ensure
that digital tools help to increase clarity, independence, and efficiency and not lead to
exhausting cognitive processes. Evident organisational guidelines, including those
regarding after-hours communication or computer access, can assist workers to be in
control and avoid digital exhaustion. Overall, these findings underscore the importance of
adopting a human-centric approach to digitalisation, in which technology is implemented
alongside appropriate support mechanisms rather than being assumed to have inherently

positive effects.
Limitations

Although the academic literature on the connection between the use of digital tools and
employee well-being is growing, too much reliance on single-occasion or correlation data
inhibits the ability to see the directional or causal effects of these constructs. Although the
direct relationship between use of digital tools, burnout, work engagement and job
meaningfulness is assessed, it does not determine how it evolves. Secondly, the current

study relied on self-report survey data, which can give biased results due to social

53



desirability or the subjective perception of the questions. The construct of job
meaningfulness was assessed with only one item, which also limits its reliability. Thirdly
the reliability of the use of digital tools construct had a Cronbach’s alpha score of 0.39,
which indicates that not all aspects of the digital tools were well interrelated with each
other. The low internal reliability might contribute to non-significant and weak
associations between burnout, work engagement and job meaningfulness. It does not
include any mediator or moderator which might influence the relationship. Lastly the data
IS representative of the Finnish population so it cannot be generalised to other cultural or
organisational contexts with different digital infrastructures, working norms and employee

attitudes towards technology.
Future Directions

To address the limitation of the current study, future researchers could examine the
longitudinal effects of digitalisation on employees’ well-being to examine the versatile
effects on burnout, work engagement and job meaningfulness. This would allow
researchers to identify causal mechanisms via mediation or moderation to investigate under

what circumstances digital tools act as demands or resources.

Future more, a mixed methods study could be done by integrating quantitative surveys with
qualitative interviews. This could reveal how employees interpret digitalisation’s impact
on their daily experience. Cross cultural comparisons could also be done to see whether
the impacts can be generalised or not. To increase the reliability of the use of digital tools
construct, research could be be done to develop a multidimensional high reliability scale
that not only measures the frequency but also the purpose and perceived usefulness of these

tools.

54



References

Abdul Hamid, R. (2022). The role of employees’ technology readiness, job meaningfulness and
proactive personality in adaptive performance. Sustainability, 14(23),
15696. https://doi.org/10.3390/su142315696

Ahola, S., Eskelinen, J., Heikkila-Tammi, K., Kuula, M., Larjovuori, R. L., & Nuutinen, S.
(2018). Digisti tyon imuun?-Tutkimus tyéhyvinvoinnin ja tuottavuuden yhteydesté
finanssialan palveluyrityksessa. https://urn.fi/URN:ISBN:978-952-60-8262-2

Aleksic, D., Cerne, M., & Batisti¢, S. (2024). Understanding meaningful work in the context of
technostress, COVID-19, frustration, and corporate social responsibility. human relations,
77(3), 426-451. https://doi.org/10.1177/00187267221139776

Asgari, E., Kaur, J., Nuredini, G., Balloch, J., Taylor, A. M., Sebire, N., ... & Pimenta, D. (2024).
Impact of electronic health record use on cognitive load and burnout among clinicians:
narrative review. JMIR Medical Informatics, 12, €55499. doi: 10.2196/55499 PMID:
38607672 PMCID: 11053390

Bahr, T. J., Ginsburg, S., Wright, J. G., & Shachak, A. (2023). Technostress as source of
physician burnout: An exploration of the associations between technology usage and
physician burnout. International Journal of Medical Informatics, 177, 105147.
https://doi.org/10.1016/j.ijmedinf.2023.105147

Bail, C., Harth, V., & Mache, S. (2023, August). Digitalization in urology—a multimethod study
of the relationships between physicians’ technostress, burnout, work engagement and job
satisfaction. In Healthcare (Vol. 11, No. 16, p. 2255). MDPI.
https://doi.org/10.3390/healthcare11162255

Bakker, A. B., & Demerouti, E. (2017). Job demands-resources theory: taking stock and looking
forward. Journal of occupational health psychology, 22(3), 273.

Bakker, A. B., Demerouti, E., & Verbeke, W. (2004). Using the job demands-resources model to
predict burnout and performance. Human resource management: Published in Cooperation
with the School of Business Administration, The University of Michigan and in alliance

with the Society of Human Resources Management, 43(1), 83-104.

Batra, S., & Halder, A. (2024). Toward a flourishing workplace: exploring the impact of

digitalization on young construction professionals’ physical-mental well-

55


https://doi.org/10.3390/su142315696
https://urn.fi/URN:ISBN:978-952-60-8262-2
https://doi.org/10.1177/00187267221139776
https://doi.org/10.2196/55499
https://www.ncbi.nlm.nih.gov/pubmed/38607672
https://www.ncbi.nlm.nih.gov/pmc/articles/11053390
https://doi.org/10.1016/j.ijmedinf.2023.105147
https://doi.org/10.3390/healthcare11162255

being. Engineering, Construction and Architectural Management.
https://doi.org/10.1108/ECAM-02-2024-0190

Beer, P., & Mulder, R. H. (2020). The effects of technological developments on work and their
implications for continuous vocational education and training: A systematic

review. Frontiers in psychology, 11, 918.

Bloom, N., Liang, J., Roberts, J., & Ying, Z. J. (2015). Does working from home work?
Quarterly Journal of Economics, 130(1), 165-218The Quarterly Journal of Economics,
Volume 130, Issue 1, February 2015, Pages 165-218, https://doi.org/10.1093/qje/qju032

Boccoli, G., Gastaldi, L. and Corso, M. (2024), "Transformational leadership and work
engagement in remote work settings: the moderating role of the supervisor’s digital
communication skills", Leadership & Organization Development Journal, VVol. 45 No. 7,
pp. 1240-1257. https://doi.org/10.1108/LODJ-09-2023-0490

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

Brougham, D., & Haar, J. (2020). Technological disruption and employment: The influence on
job insecurity and turnover intentions: A multi-country study. Technological Forecasting
and Social Change, 161, 120276. https://doi.org/10.1016/].techfore.2020.120276

Calderon-Monge, E., Ribeiro-Soriano, D. The role of digitalization in business and management:
a systematic literature review. Rev Manag Sci 18, 449-491 (2024).
https://doi.org/10.1007/s11846-023-00647-8

Chadee, D., Ren, S., & Tang, G. (2021). Is digital technology the magic bullet for performing
work at home? Lessons learned for post COVID-19 recovery in hospitality
management. International Journal of Hospitality Management, 92, 102718.
https://doi.org/10.1016/j.ijhm.2020.102718

Coetzee, M., Ferreira, N., & Potgieter, I. L. (2023). Pathways to meaningful work in the digital
workspace: A qualitative exploration. SA Journal of Industrial Psychology, 49(1), 1-9.
https://doi.org/10.4102/sajip.v49i0.2080

56


https://doi.org/10.1108/ECAM-02-2024-0190
https://doi.org/10.1093/qje/qju032
https://doi.org/10.1108/LODJ-09-2023-0490
https://doi.org/10.3390/ijerph18168673
https://doi.org/10.1016/j.techfore.2020.120276
https://doi.org/10.1007/s11846-023-00647-8
https://doi.org/10.1007/s11846-023-00647-8
https://doi.org/10.1007/s11846-023-00647-8
https://doi.org/10.1016/j.ijhm.2020.102718
https://doi.org/10.4102/sajip.v49i0.2080

Consiglio, C., Massa, N., Sommovigo, V., & Fusco, L. (2023). Techno-stress creators, burnout
and psychological health among remote workers during the pandemic: The moderating role
of E-work self-efficacy. International Journal of Environmental Research and Public
Health, 20(22), 7051. https://doi.org/10.3390/ijerph20227051

Dawa, H., Neves, J., & Vicente, H. (2025). Evaluating the Impact of Digital Tool Utilization in
Dentistry on Burnout Syndrome Among Dentists: An Entropy Analysis and Al-Driven
Approach. Eng, 6(3), 47.

Demerouti, E., Bakker, A. B., Nachreiner, F., & Schaufeli, W. B. (2001). The job demands-
resources model of burnout. Journal of Applied psychology, 86(3), 499.

Derks, D., & Bakker, A. B. (2014). Smartphone use, work—home interference, and burnout: A
diary study on the role of recovery. Applied psychology, 63(3), 411-440.

European Commission. (2024, July 22). Finland 2024 Digital Decade Country Report. Shaping
Europe’s digital future. https://digital-strategy.ec.europa.eu/en/factpages/finland-2024-

digital-decade-country-report

Fernandez-Fernandez, M., Martinez-Navalon, J. G., Gelashvili, V., & Romén, C. P. (2023). The
impact of teleworking technostress on satisfaction, anxiety and performance. Heliyon, 9(6).
DOI: https://doi.org/10.1016/j.heliyon.2023.e17201

Ghosh, K., & Sadeghian, S. (2024). The Impact of Al on Perceived Job Decency and
Meaningfulness: A Case Study. arXiv preprint arXiv:2406.14273.
https://doi.org/10.48550/arXiv.2406.14273.

Helms, M., Umel, A., Bosbach, J., Gebbing, P., & Lattemann, C. (2024). The Influence of digital
transformation on well-being—analysis of life stages and business sectors. IADIS Int J
Comput Sci Inf Syst, 6, 66.

Hooi, L. W., & Chan, A. J. (2023). Does workplace digitalization matter in linking
transformational leadership and innovative culture to employee engagement?. Journal of
Organizational Change Management, 36(2), 197-216. https://doi.org/10.1108/JOCM-06-
2022-0184

Huang, H., & Li, J. (2025). Master or Escape: Digitization-Oriented Job Demands and Crafting
and Withdrawal of Chinese Public Sector Employees. Behav Sci (Basel), 15(3), 378. doi:
10.3390/bs15030378.

57


https://doi.org/10.3390/ijerph20227051
https://doi.org/10.3390/eng6030047
https://digital-strategy.ec.europa.eu/en/factpages/finland-2024-digital-decade-country-report
https://digital-strategy.ec.europa.eu/en/factpages/finland-2024-digital-decade-country-report
https://doi.org/10.1016/j.heliyon.2023.e17201
https://doi.org/10.48550/arXiv.2406.14273
https://doi.org/10.48550/arXiv.2406.14273
https://doi.org/10.48550/arXiv.2406.14273
https://doi.org/10.1108/JOCM-06-2022-0184
https://doi.org/10.1108/JOCM-06-2022-0184

Huu, P. T. (2023). Impact of employee digital competence on the relationship between digital
autonomy and innovative work behavior: a systematic review. Artificial Intelligence
Review, 56(12), 14193-14222. DOI: 10.1007/s10462-023-10492-6

Kinowska, H., & Sienkiewicz, L. J. (2023). Influence of algorithmic management practices on
workplace well-being—evidence from European organisations. Information Technology &
People, 36(8), 21-42. https://doi.org/10.1108/ITP-02-2022-0079

Kniffin, K. M., Narayanan, J., Anseel, F., Antonakis, J., Ashford, S. P., Bakker, A. B., ... & Vugt,
M. V. (2021). COVID-19 and the workplace: Implications, issues, and insights for future
research and action. American psychologist, 76(1), 63.https://doi.org/10.1037/amp0000716

Lechevalier, S., & Mofakhami, M. (2025). Assessing job satisfaction in the era of digital
transformation: A comparative study of the first wave of tasks digitalization in Japan and
France. Eurasian Business Review, 15(1), 93-129. https://doi.org/10.1007/s40821-024-
00282-7

Leonardi, P. M. (2020). COVID-19 and the new technologies of organizing: digital exhaust,
digital footprints, and artificial intelligence in the wake of remote work. Journal of
Management Studies, 58(1), 249. doi: 10.1111/joms.12648

Lloyd, C., & Payne, J. (2023). Food for thought: Robots, jobs and skills in food and drink
processing in Norway and the UK. New Technology, Work and Employment, 38(2), 272-
290. https://doi.org/10.1111/ntwe.12194

Makiniemi, J. P. (2022). Digitalisation and work well-being: A qualitative study of techno-work
engagement experiences related to the use of educational technology. International Journal
of Educational Management, 36(2), 152-163.https://doi.org/10.1108/IJEM-07-2021-0276

Marsh, E., Perez Vallejos, E., & Spence, A. (2024). Digital workplace technology intensity:
gualitative insights on employee wellbeing impacts of digital workplace job demands.
Frontiers in Organizational Psychology, 2, 1392997.
https://doi.org/10.3389/forgp.2024.1392997

Martin, L., Hauret, L., & Fuhrer, C. (2022). Digitally transformed home office impacts on job
satisfaction, job stress and job productivity. COVID-19 findings. Plos one, 17(3),
e0265131.

Maslach, C., & Leiter, M. P. (2000). The truth about burnout: How organizations cause personal

stress and what to do about it. John Wiley & Sons.

58


https://doi.org/10.1007/s10462-023-10492-6
https://doi.org/10.1108/ITP-02-2022-0079
https://psycnet.apa.org/doi/10.1037/amp0000716
https://doi.org/10.1007/s40821-024-00282-7
https://doi.org/10.1007/s40821-024-00282-7
https://doi.org/10.1007/s40821-024-00282-7
https://doi.org/10.1111/ntwe.12194
https://doi.org/10.1108/IJEM-07-2021-0276
https://doi.org/10.3389/forgp.2024.1392997
https://doi.org/10.1371/journal.pone.0265131

Mazmanian, M., Orlikowski, W. J., & Yates, J. (2013). The autonomy paradox: The implications
of mobile email devices for knowledge professionals. Organization science, 24(5), 1337-
1357.

Meyer, S. C., & Tisch, A. (2024). Exploring the relationship between techno-unreliability at work
and burnout. Journal of occupational and environmental medicine, 66(3), 185-191.

Mohammadnejad, F., Freeman, S., Klassen-Ross, T., Hemingway, D., & Banner, D. (2023).
Impacts of technology use on the workload of registered nurses: a scoping review. Journal
of rehabilitation and assistive technologies engineering, 10, 20556683231180189.

Nuutinen, S., & Bordi, L. (2025). Technology use and employee well-being among teachers
during Covid-19: moderating effects of school support and detachment from work.
International Journal of Educational Management, 39(8), 57-76.

Oikonomou, V. L., & Patsala, P. (2021). The integration of educational technologies in foreign
language education: Teacher practices and attitudes in Greece. In IT and the Development
of Digital Skills and Competences in Education (pp. 253-275). IGI Global Scientific
Publishing.

Oksa, R., Kaakinen, M., Savela, N., Hakanen, J. J., & Oksanen, A. (2021). Professional social
media usage and work engagement among professionals in Finland before and during the
COVID-19 pandemic: four-wave follow-up study. Journal of medical Internet
research, 23(6), €29036. doi:

Oksanen, A., Oksa, R., Celuch, M., Cvetkovic, A., & Savolainen, I. (2022). COVID-19 anxiety
and wellbeing at work in Finland during 2020-2022: A 5-wave longitudinal survey
study. International Journal of Environmental Research and Public Health, 20(1),

680.

Pinto, A., Sousa, S., & Santos, J. (2024, February). Relationship between new technologies and
burnout: A systematic literature review. In International Conference on Lifelong Education
and Leadership for All (ICLEL 2023) (pp. 254-265). Atlantis Press.

59


https://doi.org/10.1287/orsc.1120.0806
https://doi.org/10.1177/20556683231180189
https://doi.org/10.1108/IJEM-04-2023-0211
https://doi.org/10.2196/29036
https://doi.org/10.3390/ijerph20010680
https://doi.org/10.2991/978-94-6463-380-1_25
https://doi.org/10.2991/978-94-6463-380-1_25

Qi, L., Wei, X,, Li, Y., Liu, B., & Xu, Z. (2020). The influence of mistreatment by patients on job
satisfaction and turnover intention among Chinese nurses: a three-wave
survey. International Journal of Environmental research and public health, 17(4), 1256.
https://doi.org/10.3390/ijerph17041256

Ragu-Nathan, T. S., Tarafdar, M., Ragu-Nathan, B. S., & Tu, Q. (2008). The consequences of
technostress for end users in organizations: Conceptual development and empirical
validation. Information systems research, 19(4), 417-433.
https://doi.org/10.1287/isre.1070.0165

Rosso, B. D., Dekas, K. H., & Wrzesniewski, A. (2010). On the meaning of work: A theoretical
integration and review. Research in organizational behavior, 30, 91-127.
https://doi.org/10.1016/j.riob.2010.09.001

Sadeghian, S., Uhde, A., & Hassenzahl, M. (2024). The soul of work: Evaluation of job
meaningfulness and accountability in human-Al collaboration. Proceedings of the ACM on
Human-Computer Interaction, 8(CSCW1), 1-26.https://doi.org/10.1145/3637407

Salanova, M., Agut, S., & Peir6, J. M. (2005). Linking organizational resources and work
engagement to employee performance and customer loyalty: the mediation of service
climate. Journal of applied Psychology, 90(6), 1217. https://doi.org/10.1037/0021-
9010.90.6.1217

Satistics Finland & Ministry of Economic Affairs and Employment. (2024). Finnish Working
Life Barometer 2023 [Dataset] (Version 1.0). Finnish Social Science Data Archive.
https://doi.org/10.60686/t-fsd3914

Schaufeli, W. B., Salanova, M., Gonzalez-Roma, V., & Bakker, A. B. (2002). The measurement
of engagement and burnout: A two sample confirmatory factor analytic approach. Journal
of Happiness studies, 3, 71-92. https://doi.org/10.1023/A:1015630930326

Schaufeli, W. B., Shimazu, A., Hakanen, J., Salanova, M., & De Witte, H. (2017). An ultra-short
measure for work engagement. European Journal of Psychological
Assessment. https://doi.org/10.1027/1015-5759/a000430

Schaufeli, W.B., De Witte, H. & Desart, S. (2020). Manual Burnout Assessment Tool (BAT) —

Version 2.0. KU Leuven, Belgium: Unpublished internal report.

Selwyn, N. (2016). Is technology good for education?. John Wiley & Sons.

60


https://doi.org/10.3390/ijerph17041256
https://doi.org/10.1287/isre.1070.0165
https://doi.org/10.1016/j.riob.2010.09.001
https://doi.org/10.1145/3637407
https://psycnet.apa.org/doi/10.1037/0021-9010.90.6.1217
https://psycnet.apa.org/doi/10.1037/0021-9010.90.6.1217
https://doi.org/10.60686/t-fsd3914
https://doi.org/10.1027/1015-5759/a000430

Singh, A., & Hess, T. (2020). How chief digital officers promote the digital transformation of
their companies. In Strategic information management (pp. 202-220). Routledge.

Stachova, K., Stacho, Z., Samalik, P., & Sekan, F. (2024). The Impact of E-HRM Tools on
Employee Engagement. Administrative Sciences, 14(11), 303.
https://doi.org/10.3390/admsci14110303

Stofberg , L., Strasheim, A., Koekemoer, E. (2021). Digitalisation in the Workplace: The Role of
Technology on Employee Engagement and Creativity Teams. In: Ferreira, N., Potgieter,
I.L., Coetzee, M. (eds) Agile Coping in the Digital Workplace (pp. 231-257) Springer,
Cham._https://doi.org/10.1007/978-3-030-70228-1 12

Sun, J., Shen, H., Ibn-ul-Hassan, S., Riaz, A., & Domil, A. E. (2022). The association between
digitalization and mental health: the mediating role of wellbeing at work. Frontiers in
Psychiatry, 13, 934357.https://doi.org/10.3389/fpsyt.2022.934357

Supriyadi, T., Sulistiasih, S., Rahmi, K. H., Pramono, B., & Fahrudin, A. (2025). The Impact Of

Digital Fatigue On Employee Productivity And Well-Being: A Scoping Literature Review.

Environment And Social Psychology, 10(2). D0i:10.59429/esp.v10i2.3420

Tarafdar, M., Pullins, E. B., & Ragu-Nathan, T. S. (2015). Technostress: Negative effect on
performance and possible mitigations. Information Systems Journal, 25(2), 103—
132. https://doi.org/10.1111/is].12042

Tarafdar, M., Tu, Q., Ragu-Nathan, B. S., & Ragu-Nathan, T. S. (2007). The impact of
technostress on role stress and productivity. Journal of management information systems,
24(1), 301-328. https://doi.org/10.2753/M1S0742-1222240109

Tawfik, D. S., Sinha, A., Bayati, M., Adair, K. C., Shanafelt, T. D., Sexton, J. B., & Profit, J.
(2021). Frustration with technology and its relation to emotional exhaustion among health
care workers: cross-sectional observational study. Journal of medical Internet research,
23(7), €26817. Doi: 10.2196/26817

Virtanen, L., Kaihlanen, A. M., Saukkonen, P., Reponen, J., L&averi, T., Vehko, T., ... &
Heponiemi, T. (2023). Associations of perceived changes in work due to digitalization and
the amount of digital work with job strain among physicians: a national representative
sample. BMC medical informatics and decision making, 23(1), 252.
https://doi.org/10.1186/s12911-023-02351-9

61


https://doi.org/10.3390/admsci14110303
https://doi.org/10.1007/978-3-030-70228-1_12
https://doi.org/10.3389/fpsyt.2022.934357
https://psycnet.apa.org/doi/10.1111/isj.12042
https://doi.org/10.2753/MIS0742-1222240109
https://doi.org/10.2196/26817
https://doi.org/10.1186/s12911-023-02351-9

Wang, B., Liu, Y., Qian, J., & Parker, S. K. (2021). Achieving effective remote working during
the COVID-19 pandemic: A work design perspective. Applied psychology, 70(1), 16-59.
https://doi.org/10.1111/apps.12290

Wang, X., & Cheng, Z. (2020). Cross-sectional studies: strengths, weaknesses, and
recommendations. Chest, 158(1), S65-S71. https://doi.org/10.1016/].chest.2020.03.012

World Intellectual Property Organization. (2025). Global Innovation Index 2025.

https://www.wipo.int/web-publications/global-innovation-index-2025/en/qii-2025-

results.html

Wulff, K., & Finnestrand, H. (2024). Creating meaningful work in the age of Al: explainable Al,
explainability, and why it matters to organizational designers. Al & SOCIETY, 39(4),
1843-1856. https://doi.org/10.1007/s00146-023-01633-0

Xu, M., Wang, W., Ou, C. X., & Song, B. (2023). Does IT matter for work meaningfulness?:
Exploring the mediating role of job crafting. Information Technology & People, 36(1),
313-331. https://doi.org/10.1108/ITP-08-2020-0563

Yves Rosseel (2012). lavaan: An R Package for Structural Equation Modeling. Journal of
Statistical Software, 48(2), 1-36. URL http://www.jstatsoft.org/v48/i102/

Zhan, X., & Xie, S. (2025). Linking workplace digitalization to work engagement: evidence from
China public sector organizations. Frontiers in Psychology, 16,
1455250.https://doi.org/10.3389/fpsyq.2025.1455250

Zhang, Q., Dai, W., Chen, J., Gu, Y., & Zhao, Y. (2025). The ‘side effects’ of digitalization: A
study on role overload and job burnout of employees. PloS one, 20(4), e0322112.
https://doi.org/10.1371/journal.pone.0322112

62


https://doi.org/10.1111/apps.12290
https://doi.org/10.1111/apps.12290
https://doi.org/10.1111/apps.12290
https://doi.org/10.1016/j.chest.2020.03.012
https://www.wipo.int/web-publications/global-innovation-index-2025/en/gii-2025-results.html
https://www.wipo.int/web-publications/global-innovation-index-2025/en/gii-2025-results.html
https://doi.org/10.1007/s00146-023-01633-0
https://doi.org/10.1108/ITP-08-2020-0563
http://www.jstatsoft.org/v48/i02/
https://doi.org/10.3389/fpsyg.2025.1455250
https://doi.org/10.1371/journal.pone.0322112

Appendices

Model Information

Items Value
Estimator ML
Optimization method NLMINB
Number of model parameters 47
Number of observations 1261

Model Test User Model:

Statistics Value
Test statistic 593.640
Degrees of freedom 103
P-value (Chi-square) 0.000

Model Test Baseline Model:

Statistics Value
Test statistic 3335.940
Degree of freedom 138

P- value 0.000

User Model versus Baseline Model:

Comeparative Fit Index (CFI) 0.847
Tucker-Lewis Index (TLI) 0.794

Loglikelihood and Information Criteria:

Loglikelihood user model (HO) -14345.526
Loglikelihood unrestricted model (H1) -14048.706
Akaike (AIC) 28785.052
Bayesian (BIC) 29026.616
Sample-size adjusted Bayesian (SABIC) 28877.322
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Root Mean Square Error of Approximation:

RMSEA 0.061
90 Percent confidence 0.057
interval - lower

90 Percent confidence 0.066
interval - upper

P-value H_0: RMSEA 0.000
<=0.050

P-value H_0: RMSEA 0.000
>=0.080

Standardized Root 0.048

Mean Square Residual:

Parameter Estimates:

Standard errors Standard
Information Expected
Information saturated Structured
(h1) model

Latent Variables:

Variables Estimate Std.Err Z-value P(>|z|)
Digital Tools
Digital Usage 1.00
Al Usage 0.746 0.102 7.308 0.000
Social Media 0.105 0.028 3.716 0.000
usage
Virtual 0.305 0.042 7.230 0.000

collaboration

Burnout

64



Mentally 0.68
exhausted
Not interested 0.63 0.092 16.981 0.000
Not 0.65 0.069 14.498 0.000
concentrated
Emotional 1.000 0.038 9.649 0.000
control
Work
Engagement
Energetic 1.000
Enthusiastic 1.006 0.041 24.488 0.000
Immersed 0.644 0.043 14.840 0.000
Job
Meaningfuln
ess
Meaningful 1.000
Work
Regressions
Variables Estimate Std.Err z-value P(>|z])
Burnout
Digital tools 0.052 0.032 1.652 0.098
Gender 0.050 0.028 1.754 0.079
Full_part_ 0.214 0.050 4.320 0.000
Time
Age (18-24) 0.085 0.084 1.005 0.315
25-34 0.046 0.083 0.562 0.574
35-44 0.032 0.084 0.378 0.706
45 above -0.101 0.084 -1.208 0.227
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Work

engagement
Digital tools 0.057 0.037 1.563 0.118
Gender 0.103 0.033 3.093 0.002
Full_part_ti -0.224 0.057 -3.935 0.000
me
Age (18-24) -0.030 0.098 -0.310 0.756
25-34 0.072 0.096 0.745 0.456
35-44 0.100 0.098 1.022 0.307
45 above 0.158 0.098 1.616 0.106
Job
Meaningful
ness
Digital tools -0.043 0.040 -1.078 0.281
Gender 0.135 0.036 3.762 0.000
Full_part_ti -0.164 0.061 -2.665 0.008
me
Age 18-24) 0.191 0.107 1.785 0.074
25-34 0.273 0.105 2.608 0.009
35-44 0.364 0.106 3.423 0.001
45 above 0.459 0.106 4.331 0.000
Covariances
Variables Estima Std Error Z-value P(>|z|)
te
Burnout
Work -0.161 0.013 -12.560 0.000
engagement
Job -0.108 0.011 -10.090 0.000

Meaningfulness
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Work

engagement
Job 0.161 0.012 13.458 0.000
meaningfulness
Variances
Variables Estimate Std Error Z-value P(>|z)
Digital usage 0.790 0.062 12.66 0.000
Al usage 1.118 0.055 20.44 0.000
Social media 0.179 0.007 24.56 0.000
usage
Virtual 0.094 0.006 14.98 0.000
collaboration
Mentally 0.450 0.020 22.20 0.000
exhausted
Not interested 0.215 0.020 10.70 0.000
Not concentrated 0.435 0.020 22.10 0.000
Emotional control 0.212 0.009 24.34 0.000
Energetic 0.210 0.012 17.42 0.000
Enthusiastic 0.121 0.010 12.34 0.000
Immersed 0.430 0.018 23.72 0.000
Meaningful 0.000
work
Digital tools 0.387 0.064 6.037 0.000
burnout 0.184 0.020 9.377 0.000
Workengagement 0.263 0.019 14.06 0.000
Job 0.395 0.016 25.06 0.000

meaningfulness
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