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Purpose:Recent studies have called for more contextual studies of technostress and the

role leaders can have in this experience. While technostress is an increasingly prevalent

and severe phenomenon in care professions, limited studies have addressed its potential

negative consequences for employee well-being and quality of care delivered in this

sector or, more importantly, examined how the adverse consequences of technostress

could be mitigated. Therefore, the present study addresses this gap by investigating how

technostress in childcare affects quality of care delivered via emotional exhaustion and

what influence empowering leadership plays in this relationship.

Design/methodology approach: Incorporating the views of 339 Dutch childcare

workers, this study tests a model in which technostress influences quality of care

delivered, mediated by emotional exhaustion and moderated by empowering leadership.

Findings: Results confirm that techno-invasion and techno-overload predict higher

emotional exhaustion and lower quality of care delivered among childcare workers.

Empowering leadership reduced the influence of techno-invasion on emotional

exhaustion but strengthened the influence of techno-overload.

Originality/value: Our results provide childcare organizations with relevant information

on the increasing use of ICT that influences both childcare workers’ well-being and

quality of care they deliver. Important implications are suggested for leadership geared

at stimulating employees’ responsibility and accountability for different dimensions

of technostress.

Keywords: technostress, emotional exhaustion, quality of care delivered, conservation of resources theory,

empowering leadership, techno-overload, techno-complexity, techno-invasion

INTRODUCTION

In recent years, childcare organizations have made significant investments in information and
communication technology (ICT) to improve their professional services (Denissen, 2020). A
survey from 2018 demonstrates that the majority of Dutch childcare organizations engaged
in some kind of ICT innovation in the last 12 months. Most popular were the digitalization
of internal work processes (52%), like personnel planning, invoicing and logistics services,

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2021.702648
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2021.702648&domain=pdf&date_stamp=2021-06-23
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://creativecommons.org/licenses/by/4.0/
mailto:r.bauwens@tilburguniversity.edu
https://doi.org/10.3389/fpsyg.2021.702648
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.702648/full


Bauwens et al. Can Leaders Prevent Technology Backfiring?

followed by contact with clients (45%), for example through
social media or “digital parent environments” and the use
of e-learning for staff (33%) (FCB, 2018). On the one hand,
ICT provides substantial benefits to childcare organizations,
such as quality monitoring and enhanced service to clients
(Yost and Fan, 2014). On the other hand, ICT can also
make work more complex, intensive and could even induce
technostress, which could prevent ICT’s benefits from
materializing (Bauwens et al., 2020; Molino et al., 2020).
Technostress refers to stress resulting from individuals’
inability to cope with technology, like ICT, and its associated
changes (Brod, 1982; Ragu-Nathan et al., 2008). This is
problematic, as it yields a variety of negative consequences for
individual job outcomes (Tarafdar et al., 2015; La Torre et al.,
2019).

To date, technostress research has been mostly restricted to
contexts like government, industry (Ayyagari et al., 2011) and
education (Wang W. et al., 2020; Penado Abilleira et al., 2021).
However, technostress is an increasingly prevalent and severe
phenomenon in care professions (Califf et al., 2015; Fagerström
et al., 2017). Childcare workers in particular constitute a group
whose work-related well-being is continuously challenged, since
they are regularly confronted with physical complaints (e.g.,
noise, musculoskeletal complaints), emotional demands (e.g.,
emotional responses from children and parents), and operate in a
highly regulated environment (Decker et al., 2002; Løvgren, 2016;
Koch et al., 2017). This situation has potentially been exacerbated
by recent technological developments (Denissen, 2020), but also
by the current COVID-19 pandemic, as childcare workers found
themselves at the frontline (Bradley and Chahar, 2020). To
resolve the challenges of technostress for employees, scholars
inspired by e-leadership literature point to the role of leaders
(Cortellazzo et al., 2019; Bartsch et al., 2020; Iannotta et al., 2020).
Leaders play an important part in regulating how employees’
stress experiences affect individual job outcomes (Zhang et al.,
2014; Wang X. et al., 2020). However, with a few notable
exceptions, technostress research has seldomly addressed leaders’
influence in mitigating the adverse consequences of technology
(Salanova et al., 2013; Turel and Gaudioso, 2018; Spagnoli et al.,
2020). In addition, limited studies have examined the potential
negative consequences of technostress in childcare. Let alone,
how such potential adverse consequences could be mitigated
by leaders.

The present study addresses this hiatus examining how
technostress, more specifically stressors like techno-overload,
techno-invasion and techno-complexity, affect the quality of care
delivered among childcare workers, by focusing on the mediating
role of emotional exhaustion. In addition, we investigate how
these relations are affected by leadership. Emotional exhaustion
is a key predictor of burnout and describes employees’ feeling
of being emotionally drained by work (Maslach et al., 1986;
Wright and Cropanzano, 1998). Furthermore, quality of care
delivered, in absence of a generally accepted definition, refers to
the extent that effective care is provided to those who require
it (Humphries et al., 2014). Not only is quality of care the
main “output” of childcare organization, its importance is also
underscored by several laws and regulations, like the Innovation

and Quality Act in the Netherlands1 (i.e., Wet Innovatie en
Kwaliteit Kinderopvang). In linking technostress to quality of
care delivered via emotional exhaustion, the present study taps
into Conservation of Resources theory (COR; Hobfoll, 2001).
COR theory advances that employees have limited resources (e.g.,
social support, time, technological literacy). Resources can help
employees in coping with stressful experiences but are typically
also depleted by confrontations with (techno)stress. Conversely,
facilitating factors like leadership can also help to replenish
such resources and let employees overcome stressful experiences
(Turel and Gaudioso, 2018; Lutz et al., 2020).

A particular leadership approach that is concerned with
employees’ resources and aligns well with the logic of COR-
theory is empowering leadership (Kim and Beehr, 2021).
Empowering leadership encompasses leader behaviors that
encourage and support employees’ autonomy, participative
decision-making, and meaning of work (Arnold et al., 2000;
Ahearne et al., 2005; Audenaert and Decramer, 2016). As
technologies like ICT limit leaders’ direct opportunities for
control and make work more complex and unpredictable,
employees are increasingly required to demonstrate more
responsibility, self-leadership, and own solutions for work-
related problems. Therefore, empowering leadership, which
reinforces such proactive employee behaviors, presents itself
as a promising leadership style to help employees overcome
challenges in ICT contexts (Hill and Bartol, 2016; Coun
et al., 2021). Furthermore, past research underscores the merits
of empowering leadership in care settings, where employees
typically have to balance multiple job demands and resource
constraints (Audenaert et al., 2020; Bauwens et al., 2021). Based
on this reasoning, we expect empowering leadership to moderate
the relationships between technostress, emotional exhaustion
and quality of care delivered.

In testing these relationships, we make a two-fold
contribution. Our first contribution is to technostress literature.
Like general stress, technostress is context specific La Torre
et al. (2019). By expanding the knowledge on technostress
in care professions (Califf et al., 2015; Fagerström et al.,
2017), this study furthers the work of Tarafdar et al. (2015)
on the contextualization of technostress, demonstrating that
this phenomenon is not limited to high-tech or business
environments (Wang W. et al., 2020), but also affect employees
in sectors that are currently making significant ICT investments
to improve their professional services (Yost and Fan, 2014) and
have traditionally received less attention in this regard. Second,
by accounting for empowering leadership we contribute to the
growing literature on this leadership approach (Dinh et al., 2014;
Cheong et al., 2019) and extend the emergent body of research on
the importance of leadership in the contemporary ICT-infused
workplace (Cortellazzo et al., 2019; Gardner et al., 2020; Iannotta
et al., 2020). By not only focusing on the adverse consequences
of technostress, but also on how these can be mitigated by
leadership, this study contributes to calls for more “proactive”
studies on technostress, which could inspire more effective

1https://www.rijksoverheid.nl/onderwerpen/kwaliteit-van-de-zorg/
kwaliteitseisen-zorginstellingen
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interventions for reducing technostress within organizations
(Parker and Grote, 2020).

Technostress
Technostress was first coined by Brod (1982), defining it as an
adaptation problem “caused by an inability to cope with the
new computer technologies in a healthy manner” (p. 16). While
many authors have sought to broaden or adjust this definition
(e.g., Weil and Rosen, 1997; Ragu-Nathan et al., 2008; Salanova
et al., 2013), there seems to be an agreement that technostress
is essentially a negative, technology-induced psychological state
that has an adverse impact on people’s attitudes and behaviors (cf.
La Torre et al., 2019). Technostress seems increasingly prevalent
and severe among care professionals. While several sectors have
witnessed increases in the adoption and intensity of ICT in their
work over the past few years, such transformations have been
relatively abrupt in professional care, compared to government
and business environments, where such transformations have
occurred more gradually (Califf et al., 2015; Fagerström et al.,
2017). In particular, many childcare organizations in recent
years saw the introduction of digital parent environments (i.e.,
web-based page or app to share information about the child
with their parents), the emergence of social media pages,
and the digitization of administrative rules and procedures
among other technological developments (Yost and Fan, 2014;
Bauwens and Meyfroodt, 2021). Consequentially, childcare
workers are exposed to ICT-induced stressors, i.e., techno-
stressors. Examples of such techno-stressors include stress due
to information overload (techno-overload), the invasion of
technology to the private sphere (techno-invasion), the sheer
complexity of technology (techno-complexity), constant changes
in hardware and software (techno-uncertainty) and/or concerns
over future employment (techno-insecurity; Tarafdar et al.,
2010). While some have sought to broaden (Fischer et al.,
2021) or challenge (Hu et al., 2021) this conceptualization
of techno-stressors, scholars like Molino et al. (2020) and
Spagnoli et al. (2020) recently made a convincing case for a
more parsimonious approach, which focuses on techno-overload,
techno-invasion and techno-complexity as three predominant
stressors in contemporary jobs. For example, childcare workers
might struggle with the techno-complexity and techno-overload
of information (cf. Shu et al., 2011; Harris et al., 2015) that
administrative systems, parent environments or even simple
WhatsApp groups generate. Alternatively, work-related ICT use
might find its way into the private sphere (cf. Schlachter et al.,
2018; Bauwens et al., 2020) in the form of texts and notifications
from colleagues, parents or bosses and thereby prevent mental
recovery from work.

The Mediating Role of Emotional
Exhaustion
Childcare workers are an employee group whose health-
related well-being is continuously at risk, a situation that is
potentially exacerbated by recent technological developments.
Being subjected to high physical demands, rule demands and
emotional labor, childcare workers are susceptible to episodes
of emotional exhaustion (Decker et al., 2002; Løvgren, 2016;

Koch et al., 2017). Emotional exhaustion is a key facet of
burnout and refers to a chronic state of emotional and physical
fatigue (Maslach et al., 2001). Past research has linked emotional
exhaustion to stress at work by adopting the theoretical lens of
COR theory. This theory advances that a lack of resources will
lead to defensive attempts to preserve the remaining resources
(Hobfoll, 2001). According to Hobfoll (2001), resources are
characteristics, conditions or objects that are valued by employees
and help them to achieve or protect other valued resources.
COR theory states that when valued resources are threatened
or are not adequately replenished, this incites negative job
outcomes, like emotional exhaustion (Srivastava et al., 2015;
Kilroy et al., 2020). Applied to the present context, childcare
workers consume valuable resources when dealing with techno-
stressors. Therefore, childcare workers that are confronted
with such stressful situations, see their emotional and physical
resources depleted. This leaves them with insufficient resources
to deal with their other job demands (Ghislieri et al., 2017) and
ultimately renders them more vulnerable to develop burnout-
related symptoms, like emotional exhaustion (Wright and
Cropanzano, 1998; Hobfoll and Freedy, 2017). Empirical studies
on technostress and emotional exhaustion seem to confirm this
line of reasoning (Brown et al., 2014; Srivastava et al., 2015;
Gaudioso et al., 2017; Califf and Brooks, 2020). We therefore
predict that:

H1: Technostress, in terms of techno-overload, -invasion, and
-complexity, is positively related to emotional exhaustion.

COR theory asserts that employees’ initial loss of resources will
lead to future losses, resulting in so-called “downwards loss
spirals” (Hobfoll, 2001). Accordingly, experiencing technostress
might deplete employees’ resources, culminating in emotional
exhaustion and further eroding employees’ resources in a vicious
cycle. COR theory predicts that employees who experience
such continued resource losses will prioritize how they
use their remaining resources. Confronted with technostress,
employees might experience emotional exhaustion due to
depleted resources. Consequentially, those employees might
shift their priories to coping with this exhaustion, rather than
spending such resources to their job performance (Hobfoll, 2001;
Hobfoll and Freedy, 2017).

In childcare organizations, one of the main aspects of
performance is quality of care delivered, or the extent to which
effective care is provided to those who require it (Humphries
et al., 2014). In person care environments, there are typically
limits to the extent to which ICT tasks and care duties are
compatible with one another (Califf et al., 2015). For example,
changing diapers or feeding and playing with children is often
difficult to combine with ICT tasks like handling administration
and communicating with parent through social media. In other
words, COR theory and its “loss spirals” lead to suggests
that emotional exhaustion could act as a mechanism through
which technostress affects quality of care delivered. This in line
with the work of Karatepe and Uludag (2008), who previously
demonstrated a mediation of emotional exhaustion between
general stress and job performance. In addition, there is empirical
support for linking technostress to both emotional exhaustion
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(Brown et al., 2014; Srivastava et al., 2015; Gaudioso et al.,
2017) and job performance (Tarafdar et al., 2010, 2015; Brooks
and Califf, 2017; Wang X. et al., 2020). The latter also show
close relations in prior studies (Wright and Cropanzano, 1998;
Humphries et al., 2014; Alves and Guirardello, 2016). Therefore,
the following hypotheses are proposed:

H2a: Emotional exhaustion is negatively related to quality of
care delivered.

H2b: The negative relationship between technostress and quality
of care delivered is mediated by emotional exhaustion.

The Moderating Role of Empowering
Leadership
COR theory is not only concerned with how employees’
resources are depleted, but also with how such resources
can be replenished by certain facilitating factors (Hobfoll,
2001). Leadership constitutes an important facilitating factor for
replenishing employees’ resources. While traditionally regarded
as a resource in itself, contemporary scholars progressively draw
attention to leaders’ influence on the allocation and impact
of resources among employees (Schaufeli, 2015). Therefore,
the influence of leadership on employees’ experiences at
work—and its integration in COR theory—is increasingly
regarded as important in its own right (Hobfoll et al., 2018).
A particular leadership approach that is concerned with
strengthening employees’ resources is empowering leadership.
Empowering leaders display non-directive leader behaviors that
foster employees’ autonomy, participative decision making and
problem-solving behavior (Arnold et al., 2000; Ahearne et al.,
2005; Audenaert and Decramer, 2016). Consistent with the
logic of resource replenishment in COR theory, empowering
leaders strengthen employees’ resource base through coaching,
promoting their self-development, expressing confidence in their
abilities, and stimulating them to broaden their scope of potential
solutions for given problems by exploring opportunities and
alternatives (Windeler et al., 2017; Kim and Beehr, 2021).
Therefore, empowering leadership presents a suitable leadership
style for challenging work environments, like person care
(Audenaert et al., 2020; Liu et al., 2021) and those characterized
by ICT (Hill and Bartol, 2016; Windeler et al., 2017; Coun et al.,
2021). When empowering leadership is relatively high, childcare
workers might be stimulated to look for potential solutions that
limit the impact of techno-stressors on emotional exhaustion and
preserve the quality of care delivered (cf. Turel and Gaudioso,
2018). For example, empowering leaders can prompt childcare
workers to set more strict work-home boundaries for themselves
and/or to make shared decisions on whether and to what extent
ICT is used in the childcare facility (e.g., limiting answering
mails or updating parent environments to certain slots of the
day or designating such responsibilities to certain colleagues),
thereby reducing the influence of techno-invasion. Alternatively,
empowering leaders might encourage employees to proactively
help colleagues who struggle with ICT usage or with managing
the ongoing information overload (e.g., teaching peer-to-peer,
coming up with a role division and clear workflow), thereby
reducing techno-complexity and techno-overload. However,

when empowering leadership is relatively low, employees might
lack the incentives to seek solutions and engage in shared
decision making to address ICT issues, rendering the impact of
technostress on their well-being and performance more severe.
This logic is supported by studies suggesting that empowering
leadership reduces the influence of specific (techno)stressors
on employee outcomes. For example, Windeler et al. (2017)
reported that empowering leaders reduce the influence of techno-
complexity, while Kim and Beehr (2020) observed such leaders
to mitigate negative technological spillovers from work to home.
Additional empirical support underpins that leaders that build
employees’ resource base (Harris et al., 2015) and stimulate
their participative decision making (Turel and Gaudioso,
2018) significantly reduce the influence of technostress(ors)
on employee outcomes, like emotional exhaustion and job
performance. Therefore, we hypothesize:

H3: The indirect negative effect of technostress on quality of care
delivered via emotional exhaustion is weaker for employees
with an empowering leader.

MATERIALS AND METHODS

Participants and Procedure
Data were collected in September and October 2020 through an
online self-reported questionnaire (Qualtrics). The questionnaire
was sent to the directors of the 9,056 childcare facilities registered
in the National Childcare Registry2 (i.e., Landelijk Register
Kinderopvang), which jointly employ about 95,000 childcare
workers. While the COVID-19 pandemic was ongoing at the
time, childcare workers in the Netherlands continued to work
onsite during the period of the data collection.3 The nature of
their job also did not allow for telework. Since data collection
through survey is susceptible to common method bias (CMB),
we followed earlier recommendations to mitigate such bias. For
example, separating variables in the questionnaire to create a
psychological lag time and stressing voluntary and anonymous
participation (George and Pandey, 2017). Accompanying the
survey was a mail and cover page that gave more information
about the study, stressing anonymity and that the data would
only be used for study purposes. Informed consent was obtained
from the respondents through a digital form in the questionnaire,
in which they acknowledged their voluntary participation in
the study, their right to redraw and agreed with the digital
processing and storage of their answers for scientific purposes.
The Ethics Review Board of the first author’s institution gave
permission for this study and confirmed that the rights and
privacy of study participants were sufficiently accounted for
(nr. EC-2019.76). In total, 339 childcare workers completed the
questionnaire. In terms of age and gender, the characteristics of
childcare workers in our sample resembled the characteristics of
the Dutch childcare workforce (CBS, 2020). Respondents’ age
ranged from 19 to 64 (on average 40.66 years). Most of the
respondents were female (96.7%) and worked part-time (68.4%)

2https://www.landelijkregisterkinderopvang.nl/
3https://www.rijksoverheid.nl/onderwerpen/coronavirus-covid-19/onderwijs-
en-kinderopvang/ouders
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on a fixed contract (85.8%). Concerning the professional use of
ICT, most respondents indicated its use for contact with parents
(91.2%), followed by administration (82.0%) and monitoring
childcare capacity and personnel planning (80.5%). To a lesser
extent, childcare workers also reported the professional use of
ICT to communicate with their supervisor (71.7%) or colleagues
(80.5%). In addition, some respondents indicated to use ICT for
other purposes, for example to access child-monitoring systems,
set-up learning activities for children or engage with official
authorities (e.g., GGD or Municipal Health Services).

Measures
All measures were derived from prior-validated scales and
administered in Dutch after a forth-back translation procedure.
Answers were scored on a 7-point scale (1 = not at all; 7 = to a
very large extent).

Technostress was measured using the eleven-item scale by
Molino et al. (2020). This scale presents a validated, parsimonious
alternative to original scale by Ragu-Nathan et al. (2008) and
focusses on the three main techno stressors in contemporary
jobs: techno-overload (four items including “I am forced by
technology to work much faster”), techno-invasion (three items
including “I feel my personal life is invaded by this technology”)
and techno-complexity (four items including “I do not find
enough time to study and upgrade my technology skills”).
Cronbach’s alpha was 0.882 for the overall scale and 0.919, 0.813
and 0.866 for the respective subdimensions.

Empowering Leadershipwas measured using the six-item scale
by Pearce and Sims (2002). A sample item is “My supervisor
encourages me to seek solutions without his/her direct input.”
Cronbach’s alpha was 0.858. Emotional exhaustion was measured
using the five-item scale by Schaufeli et al. (1996). An example
item is “I feel tired when I get up in themorning and have another
working day ahead of me.” Cronbach’s alpha was 0.908.

Quality of care delivered was assessed by the three-scale from
(Aiken et al., 2002). Respondents were asked to indicate the
extent to which they agreed with each statement in the scale,
reflecting practices that relate to their job performance within
their organization. An example item is “During my last shift
high quality care was provided to the children” Cronbach’s alpha
was 0.687.

Control variables were included for gender (0 = female, 1 =

male), age (in years) and job status (i.e., fulltime vs. parttime
employment and fixed vs. temporary employment), since past
research suggests that younger workers are more susceptible to
burnout, but also points to mixed effects of gender and job status
for burnout, controlling for these variables is necessary (Kroon
et al., 2009; Kilroy et al., 2020).

Data Analysis
Analyses were conducted in R with the auxiliary packages
Lavaan (Rosseel, 2012) and semTools (Jorgensen et al.,
2018). We employed structural equation modeling (SEM)
following the recommended two-step procedure (Kline, 2011).
We first tested the measurement model with confirmatory
factor analysis, followed by the paths between the latent
variables in the structural model. Latent moderated structural
equation modeling (LMS) was used to assess the interactions

and conditional (indirect) effects, which better accounts
for measurement errors compared to product indicators
(Feng et al., 2020).

RESULTS

Preliminary Analyses
CFAwas performed to test the measurement model. An overview
of the models and fit indices can be consulted in Table 1.
We started from a four-factor model (i.e., technostress as
one dimension, empowering leadership, emotional exhaustion,
quality of care delivered), which we contrasted with a one-factor
model to detect potential CMB, as well as a six-factor model
(i.e., technostress as three dimensions, empowering leadership,
emotional exhaustion, quality of care delivered). The four-factor
model showed good fit with the data (χ² = 549.720, df =

266, CFI = 0.936, RMSEA = 0.058, SRMR = 0.056). The one-
factor model fitted the data significantly worse, suggesting CMB
is no considerable concern (1χ² = 1736.082, 1df = 6, p <

0.001). However, the six-factor model with three-dimensional
technostress presented a significant improvement over the four-
factor model and better representation of the collected data (1χ²
= 665.132, 1df = 9, p < 0.001). Average variance extracted
(AVE) surpassed 0.50, except for quality of care delivered (AVE
= 0.430), which was not deemed problematic as its composite
reliability was satisfactory (CR = 0.694). Furthermore, all items
loaded significantly on their hypothesized factors (range 0.493–
0.920). Therefore, the six-factor model was used as a basis to test
the subsequent structural models. In line with COR theory, we
started from a full mediation model, which we contrasted with a
partial mediation model including both direct and indirect paths
from technostress dimensions to quality of care delivered, each
of them moderated by empowering leadership. Note that these
models have much larger degrees of freedom due to the use of
LMS (Feng et al., 2020). The full mediation model demonstrated
a good fit (χ² = 3453.429, df = 3,363, CFI = 0.996, RMSEA =

0.009, SRMR = 0.083), while the partial mediation model fitted
the data significantly worse (1χ² = 1063.885, 1df = 964, p
< 0.050). Therefore, the full mediation model was retained for
hypothesis testing.

Descriptive Statistics and Correlations
Table 2 presents the descriptive statistics and correlations. In
line with the hypotheses, the correlations show that techno-
overload, techno-invasion and techno-complexity are associated
with higher emotional exhaustion (respectively r = 0.353, p
≤ 0.010; r = 0.361, p ≤ 0.010; r = 0.217, p ≤ 0.010) and
lower quality of care delivered (respectively, r = −0.229, p
≤ 0.010; r =−0.181, p ≤ 0.010; r = −0.223, p ≤ 0.010).
Empowering leadership was negatively related to emotional
exhaustion (r = −0.194, p ≤ 0.010) and positively to quality
of care delivered (r = 0.248, p ≤ 0.010), while the latter
two variables were also related (r = −0.300, p ≤ 0.010). In
addition, gender (female) was positively related to techno-
complexity (r= 0.184, p≤ 0.010), while age positively correlated
with reports of techno-complexity (r = 0.397, p ≤ 0.010) and
empowering leadership (r = 0.160, p ≤ 0.010). Furthermore,
fulltime employment negatively correlated with techno-overload
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TABLE 1 | Models and fit indices.

χ² df CFI RMSEA SRMR

Measurement models

One-factor model (common method bias) 2942.108 275 0.397 0.176 0.161

Four-factor model (hypothesized, onedimensional technostress) 1206.026 269 0.788 0.106 0.089

Six-factor model (three-dimensional technostress) 540.894 260 0.936 0.059 0.053

Structural models

Full moderated mediation 3453.429 3363 0.996 0.009 0.083

Partial moderated mediation 4517.314 4327 0.993 0.012 0.089

CFI, comparative fit index; RMSEA, root mean square error of approximation; SRMR, standardized root mean square residual.

TABLE 2 | Descriptive statistics and correlations (N = 339).

Mean SD 1 2 3 4 5 6 7 8 9 10

1 Gender 0.967 0.179

2 Age 40.660 11.929 −0.046

3 Fulltime employment 0.316 0.465 −0.09 −0.198**

4 Temporary employment 0.142 0.350 0.028 −0.328** −0.112*

5 Overload 4.854 1.700 0.095 0.016 −0.146** −0.011

6 Invasion 3.948 1.931 0.041 −0.032 −0.087 −0.025 0.608**

7 Complexity 2.969 1.308 0.184** 0.397** −0.139* −0.168** 0.362** 0.285**

8 Empowering leadership 5.287 0.939 0.012 0.160** 0.021 −0.046 −0.191** −0.218** −0.037

9 Emotional exhaustion 2.402 1.274 0.033 −0.09 0.029 −0.077 0.353** 0.361** 0.217** −0.194**

10 Quality of Care Delivered 5.892 0.842 −0.072 −0.001 0.134* −0.072 −0.229** −0.181** −0.223** 0.248** −0.300**

* p < 0.05, **p < 0.01.

and techno-complexity (respectively, r = −0.146, p ≤ 0.010; r =
−0.139, p ≤ 0.010) while temporary employment was negatively
correlated with techno-complexity (r=−0.168, p ≤ 0.010).

Hypothesis Testing
Table 3 reports the paths from the structural model, which
are also graphically depicted in Figure 1. The results show
that techno-overload and techno-invasion predict emotional
exhaustion (respectively B = 0.175, p ≤ 0.001; B = 0.218, p ≤

0.001), but not techno-complexity (B = 0.062, p = 0.051). This
partially supports our first hypothesis (H1). In accordance with
the second set of hypotheses (H2a, H2b), emotional exhaustion
also predicted quality of care delivered (B = −0.837, p ≤ 0.001).
Furthermore, in line with H3a, the interaction between techno-
invasion and empowering leadership was significantly related
to emotional exhaustion (B = −0.129, p ≤ 0.001). This was
also the case for the interaction between techno-overload and
empowering leadership, but not in the hypothesized direction (B
= 0.065, p ≤ 0.050).

Figure 2 displays the interaction plot for the association
between techno-invasion and emotional exhaustion under the
condition of relatively low (−1SD) and relatively high (+1SD)
empowering leadership. The gradient slope for high empowering
leadership is −0.345 (p < 0.050), which is steeper than the
gradient slope for low empowering leadership (gradient slope
−0.203, p > 0.050). As can be seen from Figure 2, the
association between techno-invasion and emotional exhaustion
is lower when empowering leadership is relatively high. Figure 3

shows a similar interaction plot for the association between
techno-overload, moderated by empowering leadership. The
gradient slope for low empowering leadership is 0.324 (p
< 0.010), which is less steep compared to the gradient
slope for high empowering leadership (gradient slope 0.409,
p < 0.010). Accordingly, Figure 3 demonstrates that the
association between techno-overload and emotional exhaustion
is stronger when empowering leadership is relatively high.
Contrary to H3, the interaction between techno-complexity
and empowering leadership was not significant (B = 0.062,
p = 0.051). The bootstrapped results indicated significant
conditional indirect effects for techno-overload (−0.052 with
95% CI[−0.086, −0.019], p < 0.010) and techno-invasion
(−0.072 with 95% CI[−0.118, −0.032], p < 0.001) on quality
of care delivered, mediated by emotional exhaustion and
moderated by empowering leadership. In line with the above
results, a significant conditional indirect effect was not observed
for techno-complexity (−0.029 with 95% CI[−0.061, 0.002],
p > 0.050). Therefore, the final hypothesis (H3) was only
partially confirmed.

DISCUSSION

This study examined how technostress (i.e., techno-overload,
techno-invasion, techno-complexity) affected the quality of
care delivered among childcare workers in the Netherlands,
by focusing on the mediating role of emotional exhaustion.
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TABLE 3 | Structural paths (N = 301).

Path B SE 95% CI p

Direct effects

Gender → Emotional exhaustion −0.103 1035 [−2.721; 1.337] 0.504

Age → Emotional exhaustion −1.466 0.049 [−0.241; −0.048] 0.003**

Fulltime employment → Emotional exhaustion −0.750 0.781 [−3.366; −0.304] 0.019*

Temporary employment → Emotional exhaustion −1.418 2.344 [−11.177; −1.988] 0.005**

Techno-overload → Emotional exhaustion 0.175 0.039 [0.051; 0.202] <0.001***

Techno-invasion → Emotional exhaustion 0.218 0.039 [0.064; 0.218] <0.001***

Techno-complexity → Emotional exhaustion 0.062 0.035 [−0.000; 0.138] 0.051

Empowering leadership → Emotional exhaustion −0.159 0.030 [−0.247; −0.130] <0.001***

Empowering leadership × Techno-overload → Emotional exhaustion 0.065 0.022 [0.001; 0.089] 0.043*

Empowering leadership × Techno-invasion → Emotional exhaustion −0.129 0.021 [−0.117; −0.034] <0.001***

Empowering leadership × Techno-complexity → Emotional exhaustion 0.030 0.022 [−0.011; 0.075] 0.144

Gender → Quality of Care Delivered −0.174 0.684 [−1.975; 0.704] 0.353

Age → Quality of Care Delivered −1.694 0.023 [−0.137; −0.045] <0.001***

Fulltime employment → Quality of Care Delivered −0.791 0.394 [−1.827; −0.284] 0.007**

Temporary employment → Quality of Care Delivered −1.723 1.157 [−6.632; −2.095] <0.001***

Emotional Exhaustion → Quality of Care Delivered −0.837 0.040 [−0.535; −0.378] <0.001***

(Conditional) indirect effects

Techno-overload → Emotional exhaustion → Quality of Care Delivered −0.052 0.017 [−0.086; −0.019] 0.002**

Techno-invasion → Emotional exhaustion → Quality of Care Delivered −0.075 0.022 [−0.118; −0.032] <0.001***

Techno-complexity → Emotional exhaustion → Quality of Care Delivered −0.029 0.016 [−0.061; 0.002] 0.070

*p < 0.05, ** p < 0.01, *** p < 0.0001.

FIGURE 1 | Path model.
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FIGURE 2 | Interaction plot for the relation between techno-invasion and emotional exhaustion under high (+1SD) and low (−1SD) empowering leadership.

FIGURE 3 | Interaction plot for the relation between techno-complexity and emotional exhaustion under high (+1SD) and low (−1SD) empowering leadership.

In addition, we investigate how these relations were affected
by empowering leadership. In line with our hypotheses, our
results revealed that two techno-stressors, techno-overload and
techno-invasion, stimulate emotional exhaustion among child
workers, ultimately reducing the quality of care delivered.
However, for techno-complexity, such a relation could not be
established. In addition, empowering leadership mitigated the
relation between techno-invasion and emotional exhaustion, but
modestly strengthened the relation between techno-complexity
and emotional exhaustion.

Theoretical Implications
We make three theoretical contributions. First, this study is
an answer to the call of Tarafdar et al. (2015) for more
contextual technostress research. By showing that childcare
workers are affected by technostress due to the emergent
digital transformation of childcare (Yost and Fan, 2014), our
study demonstrated that technostress also impacts individual
job outcomes beyond the “usual suspects” in high-tech and/or

business environments. In care professions, like childcare, ICT
has been introduced more sudden compared to, for example,
office jobs and blue-collar jobs, where such transformations
have occurred more gradually (Califf et al., 2015; Fagerström
et al., 2017). Another contribution to the contextualization of
technostress is the empirical link with quality of care delivered.
While indirect, this link highlights that technostress not only
has an impact on general work attitudes, but also affects
more complex and context-specific outcomes, like quality of
care delivered (Humphries et al., 2014; Alves and Guirardello,
2016). Following Califf and Brooks (2020), context can also
help to explain why we found no significant relationship for
techno-complexity. In a childcare context, the extent to which
childcare workers deal with complex ICT might be more limited
as compared to other sectors. The lower mean for techno-
complexity compared to the other two stressors seems to confirm
that image.

A second contribution of this study is to COR theory by
furthering and extending past efforts to integrate this theory, with
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its origins in the psychological stress literature, with technostress
literature (Harris et al., 2015; Goetz and Boehm, 2020). In line
with COR theory’s idea that technostress imposes a treat to
employees’ resources at work, we observed that specific techno-
stressors depleted childcare workers’ job resources, resulting
in emotional exhaustion and limiting the efforts childcare
workers are able to invest in delivering high-quality care.
Furthermore, the discovery of a full mediation also strengthens
the idea of a “loss cycle,” central to COR theory. In other
words, childcare workers, as committed professionals, do not
immediately stop investing in quality of care delivered, but
only do so when experiencing emotional exhaustion further
depletes their resources, prompting them to save and prioritize
their remaining resources. This interpretation is consistent with
and extends research demonstrating a mediation of emotional
exhaustion between stress and job performance (e.g., Karatepe
and Uludag, 2008). It is also in line with empirical studies linking
techno-stressors to emotional exhaustion (Brown et al., 2014;
Srivastava et al., 2015; Gaudioso et al., 2017) and emotional
exhaustion to job performance (Wright and Cropanzano, 1998).

Finally, by examining the role of empowering leadership, this
study contributes to the emergent line of research on leadership
in the contemporary ICT-infused workplace (Cortellazzo et al.,
2019; Bartsch et al., 2020; Iannotta et al., 2020). Indeed, our
analyses demonstrate that an empowering leadership style,
which encourages autonomy and self-management, can stimulate
employees to reduce technostress by engaging in problem
solving, making shared decisions and setting boundaries for
themselves, hereby replenishing their resource base consistent
with the logic of COR theory. In this sense our empirical
observations fit calls to integrate COR theory with leadership
(Hobfoll et al., 2018; Kim and Beehr, 2021) and resonates
with prior empirical studies on technostress(ors) and leadership
(e.g., Harris et al., 2015; Windeler et al., 2017; Turel and
Gaudioso, 2018). On amore critical note, empowering leadership
reduced but did not reverse the effect of techno-invasion on
quality of care delivered, mediated by emotional exhaustion.
This is in line with the so-called “primacy of loss-hypothesis,”
suggesting that employees are more susceptible to stressors
than to resources (Hobfoll, 2001). Also, one unexpected finding
in our study was that empowering leadership strengthened,
rather than reduced the effect of techno-overload on quality
of care delivered, mediated by emotional exhaustion. This is
in line with Kim et al. (2018), who argued that overwhelmed
employees may prefer fewer engaging behaviors by their
supervisors. In addition, empowering leaders’ emphasis on
employee autonomy and responsibility might also create an
additional burden and add to existing stressors. Indeed, Sharma
and Kirkman (2015) have posited that the combination of
workplace stressors and an empowering leadership style might
overwhelm employees, thereby weakening the typically positive
effects of empowering leadership on employee outcomes.
Moreover, higher levels of stress or pressure related to such
additional responsibilities might also reduce the empowering
initiatives of the leader. Since only a few studies have examined
the potential negative effects of empowering leadership (Cheong
et al., 2016), future research could further delve into the potential

drawbacks such leaders have for technology-related attitudes
and behaviors.

Limitations
Despite the study’s strengths, we also wish to point a couple of
limitations. First, the cross-sectional nature of the study implies
that causal relationships between the variables could not be
demonstrated. More importantly, technostress and its coping by
employees are suggested to be more dynamic and temporal in
nature than reflected in cross-sectional studies (Nimrod, 2018).
To better understand fluctuations in technostress and coping
among employees, future research could draw on techniques like
the experience sampling method (ESM) in which participants
react to repeated assessments at different points in time. A
recent example is Benlian (2020), but aside from this study,
it seems there are limited ESM approaches to technostress.
A second limitation is that this that we employed perceptual
data from a single source, which might be prone to CMB
(George and Pandey, 2017). Nevertheless, the use of single-source
perceptual data is warranted when assessing employees’ feelings
and attitudes, which strongly rely on people’s perceptions.
Furthermore, the presence of an interaction effect significantly
the probability of CMB (Siemsen et al., 2010) and a single
factor test showed that CMB presented no major concern to
the data and model (Kline, 2011). Third, in this research the
focus was on linear relationships. However, recent research also
hints at the existence of techno “eustress” (Tarafdar et al., 2019)
and non-linear relations of technostress (Srivastava et al., 2015).
Finally, there might be limits to the generalizations of the results.
While our sample resembled the population of Dutch childcare
workers in terms of age and gender (FCB, 2018), our sample
might still lack representation on other, non-measured criteria
that also affect technostress experiences (e.g., migratory and
socio-economic background). Furthermore, our focus on Dutch
childcare workers might limit the generalization to countries
where the introduction of ICT in childcare and other care
professions has been more modest.

Future Research
Next to addressing the above limitations and continuing
the contextualization of technostress within care professions
(Califf et al., 2015; Fagerström et al., 2017), future research
could address a couple of additional issues. First, scholars
suggest that apart from empowering and participative leadership
approaches also networked, open and agile leadership present
promising leadership approaches through which leaders could
replenish ICT-relevant employee resources (Petry, 2018). Second,
future research endeavors could investigate which individual
and contextual factors foster and/or constrain leaders as
technostress buffers. On the one hand, past research that
there are significant individual discrepancies in (techno)stress
perceptions, associated with differences in age (Nimrod, 2018;
Estrada-Muñoz et al., 2020), psychological and personality
traits (Lee et al., 2014; Srivastava et al., 2015), as well
as behavioral archetypes (González-López et al., 2021) and
boundary preferences (Gadeyne et al., 2018; Bauwens et al.,
2020), which could determine the effectiveness of leaders as
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resource replenishers for technostress. Therefore, we suggest
future research to account for these variables in their design.
On the other hand, leaders’ supporting role could also be
hindered or fast-tracked by organizational climates (Turel and
Gaudioso, 2018) or the presence of other leaders within the
organizational hierarchy (Batistič et al., 2017). For example, in
larger organizations, decisions concerning technology are often
taken not by the direct supervisor, but at higher leadership levels.
Consequentially, the leader behaviors supervisors undertake to
address technological challenges might also be contingent or
shaped by the leader behaviors of those in the higher echelons of
the organization. Beyond the scope of leaders, studies could also
adopt a different range of techno-stressors. For example, Fischer
et al. (2021) very recently developed a scale which distinguishes
between 15 ICT-related stressors. Conversely, Hu et al. (2021) a
little while ago challenged our thinking about techno-stressors
altogether by suggesting to “integrate the research on ICT and
employee health and well-being to ‘clean up’ ICT terminologies
and measures” (Hu et al., 2021, p. 22). This suggests that
conceptual development in technostress literature is still ongoing
and that as this literature evolves, so will our understanding of
technostress and its link with leaders and employee outcomes. In
other words: brace yourself for exciting times ahead!

Practical Implications
This study has a number of implications, in particular for
childcare and other care organizations. Since childcare workers
constitute an employee group whose work-related health is
continuously at risk (Decker et al., 2002; Løvgren, 2016; Koch
et al., 2017) and the use of ICT in the sector is likely to
continue its accelerated pace over the next few years, it is
important that childcare organizations are aware of this risk
and acknowledge the potential implications of ICT. To mitigate
technostress, COR theory presents a useful tool to organizations,
arguing that interventions should strengthen employee’s resource
base (Hobfoll and Freedy, 2017). In this regard, our findings
suggest such interventions could take the form of leadership
interventions, geared at non-directive leader behaviors that
strive to foster employees’ autonomy, participative decision
making, problem-solving behavior (Arnold et al., 2000; Ahearne
et al., 2005; Audenaert and Decramer, 2016). Such leader
behaviors could strengthen employees’ resource base, stimulating

employees to broaden their scope of potential solutions for given
problems by exploring opportunities and alternatives, ultimately
making them more resilient to technostress and preserving their
well-being and care quality. However, leaders and organizations
also have to remain vigilant, as in certain situations such leader
behaviors could also overburden employees.
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