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Abstract

Purpose – Intensified job demands (IJDs; work intensification, intensified job- and career-related planning and
decision-making demands, and intensified learning demands) illustrate the intensification of working life. This
study examined relationships between IJDs and work engagement.
Design/methodology/approach –Nine diverse samples (n5 7,786) were analyzed separately via regression
analysis by estimating linear and curvilinear relationships between IJDs and engagement.
Findings – The results showed that certain subdimensions of IJDs, i.e. intensified learning demands, related
positively to engagement across several subsamples. Moreover, learning demands showed a curvilinear
relationship with engagement in several subsamples; engagement was highest in a moderate level of learning
demands whereas low and high levels of learning demands were associated with lower engagement. We also
found that other subdimensions of IJDs did not show consistent positive relationships with engagement, and
some of them were negatively associated with engagement.
Research limitations/implications – Cross-sectional design.
Practical implications – Organizations should consider what would be the optimal level of learning
demands as excessive learning demands can be detrimental to employees’ engagement.
Originality/value –This is a first study focusing on differentmanifestations of the intensification ofworking life,
operationalized via IJDs, and their curvilinear relationships with engagement by applying a multi-sample design.

Keywords Work engagement, Job demands, Curvilinear relationships, Multi-sample study

Paper type Research paper

1. Introduction
Job characteristics have long been divided into hindrances and challenges (Cavanaugh et al.,
1998; Crawford et al., 2010; Glazer and Ion, 2023; LePine, 2022; LePine et al., 2005; Mazzola and
Disselhorst, 2019; Podsakoff et al., 2007). This distinction also forms the foundations of the
challenge-hindrance framework (CHF) originally developed by Cavanaugh et al. (1998, 2000).
In brief, the CHF describes the various characteristics of job demands (stressors) and their
partly differing effects on individuals’ well-being and motivation. Specifically, the CHF
(Cavanaugh et al., 2000; Crawford et al., 2010; LePine et al., 2005; LePine, 2022) argues that
hindering job demands tend to result in negative outcomes (e.g. strain, poorer well-being)
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because they arise from organizational constraints and practices that hinder employees from
accomplishing their work tasks. Hindering job demands are resource draining, which, in turn,
has negative consequences for well-being. Challenging job demands - the focus of the present
study - are organization- or work-related demands that promote employees’ growth and
personal development in spite of requiring also mental effort at work (Crawford et al., 2010;
Cavanaugh et al., 2000; LePine, 2022; Kubicek et al., 2022; LePine et al., 2005). Challenge
demands may be handled better than hindrance demands and may also be mentally
inspiring. Consequently, challenge demands can be more motivating and result in positive
motivational outcomes, such as improved performance, personal growth, and engagement
(LePine, 2022; LePine et al., 2005; O’Brien and Beehr, 2019).

Although the CHF has been regarded as a sound practical tool in distinguishing and
measuring different job demands in occupational contexts (O’Brien and Beehr, 2019; Podsakoff
et al., 2007), its basic premises have also been criticized, and scholars suggest that some
assumptions of the CHF would benefit from additional research evidence (e.g. Glazer and Ion,
2023; Mazzola andDisselhorst, 2019).Moreover, some earlier results are actually contradictory.
For example, some researchers have shown that challenge demands are consistently, that is,
across different studies and samples, associated with positive motivational outcomes (LePine,
2022; O’Brien and Beehr, 2019). Nevertheless, other researchers (Mazzola andDisselhorst, 2019)
have found that there is no firm empirical evidence to indicate that challenge demands are
associated with positive (motivational) outcomes, as stated in the original CHF (Cavanaugh
et al., 1998; Cavanaugh et al., 2000) and in meta-analyses and reviews (e.g. Crawford et al., 2010;
LePine et al., 2005; LePine, 2022; Podsakoff et al., 2007;Webster andAdams, 2015).Mazzola and
Disselhorst (2019) even exhort employers not to increase challenge stressors at workplaces to
boost personnelmotivation andperformance untilmore empirical evidence of their real positive
effects has been gathered (see also Kubicek et al., 2022). Other scholars have called for new
empirical studies on the effects of challenge demands because these effects are less firmly
established than the acknowledged negative effects found with regard to hindrance demands
(Glazer and Ion, 2023; Kubicek et al., 2022; LePine, 2022; Mazzola and Disselhorst, 2019; O’Brien
and Beehr, 2019; Podsakoff et al., 2007).

The contradictory findings described above guided our research to focus on challenges
rather than hindrances. Moreover, even though the curvilinear effects of challenge demands
were proposed in the initial CHF (Cavanaugh et al., 1998; O’Brien and Beehr, 2019), these have
rarely been empirically tested. Curvilinearity, in this case, would mean that the effects of a
challenge demand are conditional upon the level of the demand. Altogether, we propose that
both linear and curvilinear effects of challenge demands require better empirical confirmation,
which we aim to do in this study. To address previous research gaps, we explore linear and
curvilinear relationships between specific challenge demands, that is, intensified job demands
(henceforth IJDs) and work engagement. IJDs have recently been defined as topical, common,
and predominantly mental job demands in intensified and technologically accelerated
working life (e.g. Herttalampi et al., 2023; Huhtala et al., 2021; Korunka et al., 2015; Kubicek
et al., 2015;Mauno et al., 2023, 2019).Work engagement (henceforth engagement), in turn, refers
to a positive, fulfilling work-related state of mind characterized by vigor, dedication, and
absorption (Schaufeli et al., 2002, 2019; Schaufeli and Bakker, 2004).We regard engagement as
a relevant positive motivational experience which, according to the CHF (Cavanaugh et al.,
2000; Crawford et al., 2010; LePine et al., 2005; LePine, 2022; Podsakoff et al., 2007), can be
assumed to be responsive to challenge demands. Accordingly, we study engagement as a
criterion variable in relation to specific challenge demands (IJDs).

Our study is based on extensive data sets (N5 7,786) collected in nine different occupational
contexts representing among other education, healthcare, retail trade, and industry. We
analyzed each occupational sample separately to explore whether the relationships between
IJDs and engagement were generalizable across the contexts or conditional upon the context.
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LePine (2022), the developer of the CHF, has called for more attention to be paid to contextual
factors in studies focusing on the CHF. This can be achieved by examining different occupational
contexts, whichmay affect both an employee’s appraisal of job demands aswell as their possibly
different outcomes. Indeed, the relevance of job demand(s) may always vary by occupational
context,whichwe consider in the present study.Next,wedescribe thekey phenomenon (IJDs) in a
more detailed manner and explain the theoretical underpinnings of this study.

1.1 Describing intensified job demands (IJDs) as challenge demands
Working life has changed tremendously in recent decades in concert with job demands
employees are facing with across occupations (e.g. Huhtala et al., 2021; Kubicek et al., 2015;
Mauno and Kinnunen, 2021; Menon et al., 2020; Minkkinen et al., 2021; Rosa, 2003). The IJDs
model describes themultifaceted essence of the quantitative and qualitative intensification of
working life arising from the technological and social acceleration of the post-modern
information society (Kubicek et al., 2015;Mauno andKinnunen, 2021; Rosa, 2003).We propose
that IJDs capture the increasing mental complexity of work that employees are expected to
deal with in contemporary post-modern information society fairly well. Because IJDs
(described below) consisting of increases in different mental job demands may also evoke
positive esteress (Herttalampi et al., 2023; Korunka et al., 2015; Mauno et al., 2023), in this
study we approach IJDs as challenge demands.

Specifically, the IJDs model (Kubicek et al., 2015; Mauno et al., 2019) proposes that the
intensification of working life occurs in areas where job demands have become quantitatively
more demanding (employees are expected to work faster/more effectively), and/or
qualitatively more intense (employees are expected to put greater mental effort into their
work). The multidimensional IJDs model has been increasingly applied to explore different
facets of the intensification of working life (for a review, see Mauno et al., 2023). Next, we
briefly introduce the subdimensions of the IJDs model.

The first subdimension, work intensification (WI), corresponds to the traditional view of
work intensification as increased working pace and time pressures (Green, 2004). According
to Kubicek et al. (2015), this facet describes needs to work faster and handle time pressures
and to perform different work tasks simultaneously. The second subdimension is intensified
job-related planning and decision-making demands (IJP) and refers to increases in decision-
making authority concerning work tasks, proposing that in contemporary working life
employees increasingly decide for themselves, which tasks they need to perform (autonomy
in planning) and how to perform them (autonomy in doing) in daily working. The third
subdimension, career-related planning and decision-making demands (ICP), in turn, means
that employees increasingly manage their own employability with the current employer, but
are also increasingly aware of and receptive to other external career opportunities. Thus, both
job- and career-related planning and decision-making demands underline that employees
display initiative and proactive behaviors concerning their current work and career
prospects. Finally, the subdimension of intensified learning demands (ILD) refers to increased
demands to improve one’s work-related knowledge, skills, and competencies. Employees
increasingly update their job-relevant knowledge and competencies and adjust their skills to
accomplish their work. This IJDs model has been increasingly applied in contemporary
occupational health psychology (e.g. Herttalampi et al., 2023; Korunka et al., 2015; Kubicek
et al., 2015; Mauno et al., 2023, 2019; Mauno and Kinnunen, 2021; Minkkinen et al., 2021).

We propose that four dimensions of the IJDs model described above can be perceived as
challenge demands according to the argumentation of the CHF. Time pressure/quantitative
workload have previously been regarded as a challenge demand in the CHF and related
empirical studies due to their highmotivation potential (Cavanaugh et al., 1998; Kubicek et al.,
2022; LePine et al., 2005; LePine, 2022; O’Brien and Beehr, 2019; Prem et al., 2017).

IJM
45,10

44



We therefore define the subdimension of WI as a potential challenge demand. However, it is
good to bear in mind that there is empirical evidence showing thatWImay also be associated
with negative well-being consequences resembling in this respect a hindrance demand
(e.g. Mauno et al., 2023; Minkkinen et al., 2021). Furthermore, some challenge demands can
have both negative (e.g. occupational ill-being) and positive consequences, e.g. work
motivation and performance (e.g. Crawford et al., 2010; Mazzola and Disselhorst, 2019;
O’Brien and Beehr, 2019; Podsakoff et al., 2007; Prem et al., 2017; Webster and Adams, 2015).
Nevertheless, viewed in the light of the original CHF, we defineWI as a challenge demand that
should be positively related to engagement.

The other three subdimensions of IJDs, that is, IJP, ICP, and ILD, are clearly challenge
demands in nature as they consist of mental demands and job complexity that relate to
employees’ job- and career-based autonomy and independence (IJP, ICP) and opportunities to
acquire new skills, knowledge, and competences at work (ILD). According to the CHF, such
complex job demands that require mental effort are likely to be motivating (Crawford et al.,
2010; Kubicek et al., 2022; LePine, 2022; Mazzola and Disselhorst, 2019; O’Brien and Beehr,
2019; Podsakoff et al., 2007). However, it has also been argued that challenge demandsmay be
motivating (improving employees’ performance, growth, or engagement) only up to the
certain point (see Baethge et al., 2018; Kubicek et al., 2022; O’Brien and Beehr, 2019).
Consequently, it has been proposed that the motivational effects of challenge demands may
well be curvilinear (Cavanaugh et al., 1998; Mazzola and Disselhorst, 2019; O’Brian and Beehr,
2019). This means that challenge demands (IJDs in this study) should result in optimal
motivational outcomes when they are neither too low nor too high, but rather at a moderate
level. Low challenges may be demotivating, whereas too high challenges may be distressing,
and likely to suppress their positive effects. Extreme challenge demands may also turn into
hindrances and thus decrease their initial positive impacts (O’Brien and Beehr, 2019; Prem
et al., 2017). Even though this reasoning sounds sensible, only few studies have empirically
explored this assumption by performing curvilinear analyses of challenge demands. For
example, Harrison (1985) observed that job complexity showed a curvilinear effect on
employees’ depression, but no motivational outcomes were explored in this groundbreaking
study. For this reason, we also explore curvilinear relationships between challenge demands
(IJDs) and a specific motivational outcome (engagement).

1.2 Hypotheses and their theoretical foundations
Thepresent study and its hypotheseswere inspired by two theories, namely, the above-described
CHF (see Crawford et al., 2010; Cavanaugh et al., 2000; LePine, 2022; LePine et al., 2005) and the
conservation of resources theory (henceforth COR theory, see Hobfoll, 1989; Hobfoll and Shirom,
2001; Hobfoll et al., 2018). Perceiving that CHF provided a meaningful distinction between job
demands’ challenges and hindrances and their different outcomes, we explore whether IJDs are
challenge demands associated with positive outcomes (engagement). COR theory has been
deemed a useful framework in occupational stress and well-being research (e.g. Haar and Harris,
2023; Hobfoll et al., 2018; Moazami-Goodarzi et al., 2015). It suggests that people are motivated to
conserve and protect their resources, whether material (e.g. employment, money, status) or
immaterial (e.g. health, well-being, social capital). Furthermore, COR theory argues that resources
tend to form accumulative spirals (resource caravans). Similarly, resource losses accumulate,
resulting in spirals of resource losses, describing the negative pathways between resource
shortages. Generally, people want to conserve their resources and avoid resource losses.
Applying COR theory to our study, we suggest that different challenging job demands, due to
their large motivation potential argued in CHF (Crawford et al., 2010; Cavanaugh et al., 2000;
Kubicek et al., 2022; LePine, 2022; LePine et al., 2005), may be regarded as resources enabling
employees to gain other resources. We view IJDs as subtypes of challenging job demands
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resulting in accumulation of resources, including work-related engagement, in line with the
assumption that experiences of motivation and well-being are indeed resources. Consistent with
the CHF and COR theories, our first hypothesis (H1) states that:

H1. All four subdimensions of IJDs (WI, IJP, ICP, and LD), representing challenge
demands, will be positively associated with engagement.

More specifically, in line with COR theory, we propose that WI may help employees achieve
work goals effectively, whereas ICP may help them gather beneficial work-related networks
for resource accumulation with higher engagement as a motivational outcome of
experiencing challenging job demands. Similarly, the subdimensions of LD and IJP may
help employees gain additional resources, for example, improved competences and skills at
work (learning demands as positive challenges) or better decision-latitude and autonomy in
accomplishing work (planning and decision-making demands as positive challenges). Such
experiences are positively reflected in engagement signaling resource accumulation at work.

Furthermore, we also argue that when a challenge demand (i.e. any subdimension of the
IJDs) is high or low, the level of engagement will be lower than in the situation when this
particular challenge demand is at a moderately high level. A moderately high challenge
demand (reasonable challenges) should produce the best motivational outcomes
(engagement) (O’Brien and Beehr, 2019). A less challenging working environment may be
demotivating, whereas an extremely challenging working environment maybe distressing
and resource depleting, and these both situations would produce lower motivation, that is,
lower engagement. This reasoning is again explicable through COR theory (Hobfoll, 1989;
Hobfoll et al., 2018; Hobfoll and Shirom, 2001); too low challenging demands do not encourage
employees to undertake additional resource gathering but result rather in amotivational
states or lower motivational states. However, excessively challenging demands potentially
deplete employees’ psychosocial resources, become negative stressors, and hinder other
resource acquisition, which is detrimental to resource accumulation, including employee
engagement. Thus, COR theory was applicable in explaining both the direct positive and
curvilinear effects on engagement of the challenge demands (IJDs). Consistent with this
reasoning our second hypothesis (H2) states that:

H2. All four subdimensions of IJDs will show a curvilinear relationshipwith engagement,
meaning that the level of engagement is conditional upon the level of IJDs.

We analyze linear (H1) and curvilinear relationships (H2) using occupationally diverse
subsamples to examine whether they are generalizable across (or conditional upon) different
occupational contexts representing among others education, healthcare, retail trade, and
industry. It has recently been claimed that different contextual factors, e.g. occupational contexts,
should be more carefully considered in studying the CHF because contextual factors may affect
the relationships between job demands and their outcomes, i.e. act as moderators (LePine, 2022).
However, we do not hypothesize occupational variation in the associations studied but analyze
this possibility as we were able to utilize large and occupationally diverse data sets (N5 7,786).
Next, we describe the research methodology applied in our study (data collection, participants,
measures, and statistical analyses), followed by the results (direct and curvilinear associations),
and discussion (theoretical and practical implications, and study limitations).

2. Methods
2.1 Data collection and participants
The study was carried out in nine occupationally heterogeneous subsamples as a part of a
large research project investigating the intensification of working life. The subsamples and
data (including means and standard deviations of IJDs) have been described in more detail in
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earlier publications (anonymized references), which, however, have focused on aspects other
than testing the challenge hypothesis. The data collection was implemented in nine
subsamples between 2017 and 2019, when we collected these cross-sectional data sets by
means of an electronic survey. Eight out of nine subsamples were collected via the
membership registers of the Finnish national trade unions: The Finnish Union of University
Professors (professors), the Finnish Union of University Researchers and Teachers
(academics), the Union of Finnish Business School Graduates (economists), Academic
Architects and Engineers in Finland TEK (engineers), the Trade Union of Education OAJ
(teachers), the Industrial Union (industrial employees), Service Union United PAM (service
sector employees), and theTradeUnion Pro (industrial and financial professionals). The ninth
subsample was collected from the personnel of one large healthcare organization (hospital
employees). This subsample was intended to sue in an organizational case study in this larger
research project and was not therefore based on trade union registers. The numbers of
participants and their basic demographical background factors across nine subsamples are
shown in Table 1. It is noteworthy that we present only demographical information (gender,
education, age) which was available in each subsample as surveys and variables were not
fully identical across subsamples.

There were 7,786 respondents in this study. The response rates varied between 13 and
48% depending on the subsample (3 anonymized references). Gender distribution varied
statistically significantly by subsample (χ2 (8) 5 1275.32; p < 0.001). The female-dominated
samples were OAJ (79%women), PAM (75%women) and the healthcare organization (87%),
while the male-dominated organizations were the Union of Professors (64%), TEK (71%) and
the Industrial Union (74%). The levels of education also differed significantly between the
subsamples in all comparisons (Games-Howell test, p < 0.001), except for the comparison
between TEK and the Finnish Business School Graduates (Games-Howell test, p 5 0.055).
Respondents from the unions of Professors andUniversity Researchers andTeachers had the
highest levels of education, while the respondents from the Industrial Union and PAMhad the
lowest levels of education. The oldest employees were in the Union of Professors and the
youngest in PAM, and these subsamples differed from all other subsamples in terms of
average age (Games-Howell test, p < 0.001).

2.2 Measures
Intensified job demands (IJDs) were measured using the 19-item Intensification of Job
Demands Scale (IJDs scale; Kubicek et al., 2015; 3 anonymized references). The factor
structure of the IJDs scale and the reliabilities of the subscales have been found to be good in
European samples, including Finnish samples (Korunka et al., 2015; Kubicek et al., 2015,
Mauno et al., 2019; 3 anonymized references). Respondents were asked to rate whether they
had experienced intensification regarding different job demands (defined in the Introduction;
WI, IJP, ICP, and ILD) during the last five years (or during a shorter time period if they had
been working less than five years in their current position). Each item was rated on a 5-point
Likert scale ranging from 1 (completely disagree) to 5 (completely agree), with higher mean
scores indicating greater intensification in perceived job demands.

In this study, IJDs were examined using four subdimensions. Work intensification (WI)
was measured with five items (e.g. “Ever more work has to be completed by fewer and fewer
employees”). Reliability coefficients for the WI subdimension were acceptable across the
subsamples (Cronbach’s alpha coefficients ranged from 0.85 to 0.90). Intensified job-related
planning and decision-making demands (IJP) were measured with five items (e.g. “One has to
increasingly check independently whether the work goals have been reached”). Reliabilities
for the IJP subdimension were high, at 0.81–0.86 across the subsamples. Intensified career-
related planning and decision-making demands (ICP) were measured with three items
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(e.g. “One’s own professional development increasingly requires keeping other alternatives
open”). Reliabilities for the IJP subdimension were acceptable across subsamples (α5 0.74–
0.80). Finally, intensified learning demands (ILD) were measured with six items (e.g. “One has
to acquire new expertise for the job more often” and “One has to use new work equipment
(devices, programs, etc.) more often”). In the original IJDs scale, ILDs are related to both
knowledge and skills and have been measured by two subscales, which, however, have been
strongly correlated in earlier studies (r5 0.70–0.90) and therefore can be combined into one
scale (Kubicek et al., 2015, 3 anonymized references). Reliabilities for the ILD subdimension
were high across subsamples varying between 0.91 and 0.94.

The dependent variable, that is, work engagement was measured with the Ultra-Short
Measure of Work Engagement (UWES-3; Schaufeli et al., 2019), which is a shortened version
of the original Utrecht Work Engagement Scale (UWES; Schaufeli et al., 2002; Schaufeli et al.,
2019). The scale includes three items representing the three subdimensions of engagement:
“At work, I feel that I am bursting with energy” (vigor), “I am enthusiastic about my job”
(dedication) and “I am immersed in my work” (absorption), with the response range from
never (1) to daily (7), high scores indicating high engagement. Reliabilities for the engagement
scale were high across subsamples (α 5 0.80–0.87).

2.3 Statistical analyses
The relationships between the subdimensions of IJDs and engagement were investigated via
hierarchical regression analysis, where, in the first step, the background variables gender,
age, and education were entered to control for their effects (these variables were available in
all subsamples). In the second step, the four subdimensions of IJDs were entered as
standardized scores (abbreviations in the regression tableWI, IJP, ICP, ILD). In the third step,
the standardized IJDs were entered as interaction terms (abbreviations in the regression table
WI3WI, IJP3 IJP, ICP 3 ICP, ILD3 ILD). Interaction terms were modeled to analyze the
effect of the level of IJDs (each subdimension) on engagement depicting their potential
curvilinearity. Statistically significant interaction effects were interpreted as figures based on
the key parameter values (regression coefficients, their standard deviations and confidence
intervals). Because we were also interested in the generalizability versus specificity of the
relationships across occupational contexts, all regression analyses were carried out
separately in nine occupational subsamples. All analyses were performed with IBM SPSS
Statistics, version 26. Correlation matrices including the variables analyzed in nine
subsamples are available from the authors (due to space restrictions). Correlations
between independent and dependent variables are marked in Table 2.

3. Results
The results of the regression analyses are presented in Table 2 by subsample. Noteworthy,
each significant effect reported is based on the step when the variable/groups of variables
were first entered into the model (to avoid multi-collinearity).

Regarding the direct relationships (testing HI), we found that IJP was related to higher
engagement (see Step 2, IJP) in five out of nine subsamples (except in academics, engineers,
teachers, and hospital employees). ILDs were also positively related to engagement in six out
of nine subsamples (see Step 2, ILDs) (except in academics, teachers, and hospital employees).
These findings supported HI, which suggested that IJDs, as challenge demands, are related
positively to engagement. However, the empirical support was only partial because this
hypothesis was confirmed only for two out of four dimensions of IJDs (IJP, ILD). Furthermore,
contrary to our hypothesis, these positive direct relationships were not found in all nine
subsamples, signifying that the occupational context moderated the associations.
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Some unexpected direct relationships were also observed. First, the subdimension of WI
(Step 2, WI) was negatively (not positively) associated with engagement in eight out of nine
subsamples (the exception being academics), suggesting that WI may be a hindrance rather
than a challenge demand with negative outcomes, and this finding was also readily
generalizable across different occupational contexts. Furthermore, ICP was related
negatively to engagement in two subsamples (economists and engineers), suggesting that
in these two subsamples ICP was appraised as a hindrance rather than a challenge demand,
and thus with negative outcomes. These two direct negative relationships were unexpected
and inconsistent with H1.

Next, we explored the curvilinear relationships between IJDs and engagement in each
subsample. First, we created an interaction term for each IJD using standardized scores of the
demands resulting altogether in four interaction terms (WI3WI, IJP3 IJP, ICP3 ICP, and
ILD 3 ILD), which were entered into the regression equations at the final step. In other
respects, the steps were similar to those described above (linear relationships). Significant
curvilinear relationships (which were consistent with the respective correlation coefficients)
were found for ILD in five out of nine subsamples (Table 2, Step 3). These curvilinear
relationships are illustrated in Figures 1 and 2 (for academics and industry employees; the
other three figures were similar and are available upon request due to space restrictions). The
figures show that the relationship between ILD and engagement was clearly curvilinear; the
highest engagement was experienced when levels of ILD were moderately high, whereas at
low and high levels of ILD, lower engagement was experienced. Because this curvilinear
relationship was found in altogether five subsamples, it provides relatively strong support
for H2.

Two other interaction effects also emerged, but in only two subsamples. The interaction
effect of IJP 3 IJP was significant among industry and financial professionals and was
curvilinear (Table 2, Step 3). Figure 3 indicates that engagement was highest when these
employees experienced moderately high IJP compared to a situation when IJPs were either
low or high. This finding supported H2, albeit in only one subsample. The interaction effect of
WI3WIon engagementwas significant among hospital employees. However, this effect was
not so clearly curvilinear but relatively flat. As shown in Figure 4, engagement was highest
when WI was moderately high and started already to decrease at relatively low levels of WI.
Furthermore, engagement was not particularly low at low levels of WI, suggesting that this
relationship was not markedly curvilinear in this sample.

Note(s): Stand. ILD × ILD β = –0.150, p < 0.01, non-stand. ILD β = –0.010,
SD = 0.067, CI –0.133 to 0.122, non-stand. ILD × ILD β = –0.123,
SD = 0.043, CI –0.207 to 0.038
Source(s): Created by authors

Figure 1.
Curvilinear effect of
intensified learning

demands (ILD 3 ILD)
on work engagement

among university
researchers and

teachers (subsample 2)
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4. Discussion
The present study explored specific challenge demands of contemporary working life, that is,
IJDs, and their linear and curvilinear associations with engagement by utilizing large multi-
sample data sets (N5 7,786), which were analyzed separately. Our main goal was to test the
assumptions concerning the boosting effects of challenge demands onmotivational outcomes

Note(s): Stand. ILD × ILD β = –0.250 p < 0.001, non-stand. ILD β = –0.080,
SD = 0.112, CI 0.042 to 0.386, non-stand. ILD × ILD β = –0.199,
SD = 0.066, CI –0.328 to –0.070 
Source(s): Created by authors

Note(s): Stand. IJP × IJP β = –0.110, p < 0.05, non-stand. IJP β = –0.110,
SD = 0.061, CI 0.058 to 0.364, non-stand. IJP × IJP β = –0.144, SD = 0.061,
CI –0.263 to –0.025
Source(s): Created by authors

Note(s): Stand. WI × WI β = –0.100, p < 0.01, non-stand. WI β = –0.210,
SD = 0.047, CI –0.258 to –0.084, non-stand. WI × WI β = –0.110,
SD = 0.042, CI –0.061 to 0.105
Source(s): Created by authors

Figure 2.
Curvilinear effect of
intensified learning
demands (ILD 3 ILD)
on work engagement
among industrial
employees
(subsample 6)

Figure 3.
Curvilinear effect of
intensified job-related
planning and decision-
making demands
(IJP 3 IJP) on work
engagement among
industry and financial
professionals
(subsample 8)

Figure 4.
Curvilinear effect of
work intensification
(WI 3 WI) on work
engagement among
hospital employees
(subsample 9)
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(engagement) based on the CHF (Cavanaugh et al., 1998, 2000; LePine, 2022; LePine et al., 2005;
Podsakoff et al., 2007) and CORmodels (Hobfoll, 1989; Hobfoll et al., 2018; Hobfoll and Shirom,
2001). As far as we know, this is the first international multi-sample study to explore
curvilinear associations between IJDs and engagement utilizing explicitly these theoretical
models. The findings provided mixed support for the predictions of the CHF regarding its
challenge hypothesis. In this respect, we highlight three key findings that will be next
discussed both in terms of their theoretical and practical implications.

4.1 Theoretical implications
First, not all IJDs were positively related to engagement. Thus, not all challenge demands,
defined here via IJDs, may be equally beneficial for motivational outcomes (for similar
findings, see Baethge et al., 2018; Kubicek et al., 2022; Mazzola and Disselhorst, 2019). This
means that IJDs did not show fully consistent resource accumulation effects (hypothesized
according to COR theory) considering engagement as an endpoint of resource accumulation.
Second, none of the significant relationships, neither direct nor curvilinear, were
generalizable in each of the nine subsamples, yet certain significant relationships emerged
in several subsamples. This indicates that contextual factors, such as occupational context,
may be relevant in defining and analyzing challenge demands and their motivational
outcomes (see LePine, 2022; O’Brien and Beehr, 2019). Third, even though dividing job
demands into hindrances and challenges may be an appealing practical tool to assess job
demands (LePine, 2022; O’Brien and Beehr, 2019; Prem et al., 2017), such a binary distinction
may be less useful or scientifically sound in real work settings due to the complexity of job
demands and the occupational variations in them (Glazer and Ion, 2023; Kubicek et al., 2022;
Mazzola and Disselhorst, 2019). Indeed, various “third factors” may explain why the
assumptions of the CHF may not always hold in empirical studies. This was also true in our
multi-sample study, which resulted in mixed findings regarding the challenge hypothesis of
the CHF. These will be next discussed in relation to the hypotheses.

The first hypothesis suggested that IJDs are positive challenges and will therefore relate
positively to engagement, according to the challenge hypothesis (see Cavanaugh et al., 2000,
1998; LePine, 2022; LePine et al., 2005; O’Brien and Beehr, 2019) and the principles of resource
accumulation outlined in COR theory (Hobfoll, 1989; Hobfoll et al., 2018). However, we did not
find unambiguous support for this hypothesis. Of the IJDs (with four subdimensions), the
strongest support was obtained for intensified learning demands (ILD), whichwere positively
associated with engagement in several subsamples (six out of nine). These results point to the
conclusion that learning demands can be positive challenges at work, boosting positive
motivational outcomes, as has also been suggested in the CHF (Cavanaugh et al., 1998, 2000;
LePine, 2022; LePine et al., 2005) and documented in subsequent empirical studies of the
relationships between learning/cognitive demands and motivational outcomes (e.g. Korunka
et al., 2015; Kubicek et al., 2022; Prem et al., 2017). Moreover, these results are consistent with
the COR model (Hobfoll, 1989; Hobfoll et al., 2018), showing that learning demands can
promote other resources, for example, here, employees’ engagement.

However, the motivational potential of learning demands seems to hold only to a certain
extent as we found that when learning demands were higher or lower compared to their
average level, they were associated with lower engagement. This was indicated by the
curvilinear relationships which we found between learning demands and engagement across
several subsamples (five out of nine). This interesting finding supported the second
hypothesis (i.e. the relationships between IJDs and engagement are curvilinear) and is
consistent with the initial challenge hypothesis of the CHF, although such curvilinearity has
rarely been tested empirically (see Harrison, 1985; O’Brien and Beehr, 2019). Altogether, we
can conclude that learning demands can operate as positive challenge demands but only up to
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the certain point. Also, this curvilinear finding is consistent with COR theory; challenge
demands (e.g. learning demands) may become hindrances, particularly if too high, starting to
deplete employees’ psychosocial resources resulting in decreased motivational and/or
increased strain-related consequences (e.g. Harrison, 1985; O’Brien and Beehr, 2019).

Regarding other direct relationships, we found that employees’ increased autonomy in
job-related planning and decision-making, described by the subdimension of IJP, related to
higher engagement and this association emerged again in several subsamples (five out of
nine). Also, this relationship was consistent with the first hypothesis and the challenge
assumption of the CHF (Cavanaugh et al., 1998, 2000; LePine, 2022; LePine et al., 2005) as well
as the key premises of COR theory (Hobfoll, 1989; Hobfoll and Shirom, 2001).We take the view
that the subdimension of IJP shares some conceptual overlappingwith job autonomy/control,
which has long been regarded as a positive job-related resource rather than as a negative
demand (Karasek and Theorell, 1990). However, within the IJDs framework (see Herttalampi
et al., 2023; Kubicek et al., 2015; Mauno et al., 2023, 2019; Mauno and Kinnunen, 2021) which
we applied, IJP represents a work-related challenge demand caused by social acceleration
(Mauno and Kinnunen, 2021; Rosa, 2003). Viewed within the CHF, our results point to the
conclusion that IJP may be a challenge demand in some occupational contexts, yet not in all
contexts.

The challenge hypothesis regarding the remaining two subdimensions of IJDs, i.e. WI and
ICP, was not supported, signifying that not all types of IJDs can be regarded as positive
challenges. Quite the reverse, the subdimension ofWI, characterized by employees’ perceived
increases in time pressures andmultitasking demands, was associated very consistentlywith
lower engagement across subsamples (eight out of nine), implying that it is rather a hindrance
than a challenge demand. Thus, we suggest thatWI is a hindrance demand implying rather a
resource loss than resource gain accumulation resulting in negative outcomes. Indeed, such
quantitative work intensification has recently been related to negative consequences (for a
review, seeMauno et al., 2023). Also, other recent studies have indicated that time pressures at
work/quantitative workload (measured differently across studies), initially considered as
challenges in the CHF (e.g. Cavanaugh et al., 2000; LePine, 2022; LePine et al., 2005; O’Brien
and Beehr, 2019), may result in negative rather than positive outcomes (Baethge et al., 2018;
Kubicek et al., 2022). The assessment of WI in the present study may partly explain its
hindrance role; we measured the experiences of increased time pressures and multitasking
demands during the past five years. Such a retrospective long-time frame may describe
chronic time pressures which can be more difficult to overcome than episodic/momentary
time pressures (Baethge et al., 2018), thus constituting a hindrance demand. As the results
concerning time pressures/quantitative workload continue to be inconsistent within the CHF
(i.e. whether this demand is a challenge or a hindrance), future studies should pay more
attention to definitions and operationalizations of job demands describing (quantitative)
workload. Contradictory findings may always reflect inconsistencies in conceptualizations
and measurement.

Finally, we would like to point out that occupational context moderated many of the
relationships and some direct (regarding ICP) and curvilinear relationships (regarding WI
and IJP) were found to be sample-specific and not generalizable across subsamples. Although
such unique findings may be useful regarding the practical implications in particular
occupational contexts, we consider them less valuable in a wider and theoretical sense and do
not discuss these atypical findings further. Nonetheless, it is important to keep in mind that
occupational context determines the content and relevance of job demands, which needs to be
considered in assessing job demands and their outcomes (see also Glazer and Ion, 2023;
LePine, 2022; Mazzola and Disselhorst, 2019; O’Brien and Beehr, 2019). Furthermore, an
individual’s direct appraisal of job demands (whether she/he perceives a particular demand as
a challenge or a hindrance) is crucial and constitutes a core element in psychological stress
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theories (Lazarus and Folkman, 1984; LePine, 2022). However, this premise, too, has recently
been questioned. An individual’s direct appraisal of job demands (hindrances vs. challenges)
has not been so influential, for example, in explaining stress outcomes as previously assumed
(Glazer and Ion, 2023; Kubicek et al., 2022).

4.2 Practical implications
In addition to being theoretically sound and explicable (through CHF and COR models), our
results also have important implications for organizations and management. Quantitative
work intensification (WI), consisting of increased time pressures, constant effectivity, and
multitasking demands at work, is potentially harmful and should be minimized in
organizations. First steps would include educational interventions; making managers better
aware of health and well-being risks related to quantitative work intensification despite its
possibly positive effects on organizations’ effectivity and productivity. In the long run, these
positive productivity benefits might be short-lived if employees’ well-being is compromised.
Moreover, continuous learning demands (ILDs) are virtually a norm in technologically driven
society, and organizations and managers should realize that although a moderate amount of
learning demands may well enhance employees’ engagement, low and high learning
demands may do the opposite. This should be considered when making training and
educational plans in organizations; every employee needs enough time and an authentic
demand for learning and training, whereas all futile learning should be avoided.

4.3 Limitations
There are certain noteworthy limitations in this study, which naturally direct future research
on this topic and the CHFmore generally. First, the design was cross-sectional and we cannot
rule out the reverse causality hypothesis (i.e. engagement determines the perceptions of IJDs,
not vice versa). Relatedly, due to cross-sectional data, we were unable to test for a process
nature of resource accumulation (gain or loss spirals). Second, we focused on specific types of
contemporary job demands, IJDs, and cannot be sure whether the findings obtained here
apply to other kinds of job demands. As long as there are significant differences in defining
and measuring job demands, which may affect their distinction to challenges vs. hindrances,
empirical studies may easily yield inconsistent findings. Consequently, future studies should
explore a wide variety of different job demands as potential challenges and hindrances with
multiple potential outcomes. Moreover, job demands should be studied using well-validated
scales and also by utilizing longitudinal designs. Third, we did not evaluate employees’ direct
appraisal, i.e. whether they appraised a particular demand as a challenge or as a hindrance,
although such a direct appraisal approach has been recommended if applying the CHF in
empirical studies (e.g. LePine, 2022; O’Brien and Beehr, 2019; Prem et al., 2017).

The final shortcoming is that we focused exclusively on the challenge hypothesis and did
not examine the hindrance hypothesis. We included only motivational outcomes
(engagement) in the design and excluded well-being/strain-related outcomes, which again
are crucial in testing the hindrance hypothesis (Cavanaugh et al., 2000; LePine, 2022; LePine
et al., 2005;Mazzola andDisselhorst, 2019; O’Brien andBeehr, 2019). Nevertheless, we suggest
that there is already quite convincing empirical support for the negative effects of IJDs on
strain-based outcomes, e.g. job burnout, strain (for a review, see Mauno et al., 2023). Thus, we
saw more novelty in testing the challenge hypothesis, on which earlier findings have
generally been more inconclusive (Kubicek et al., 2022; Mazzola and Disselhorst, 2019).

4.4 Conclusions
This study produced new information on whether certain contemporary job demands (IJDs),
rooted in social acceleration (Kubicek et al., 2015; Rosa, 2003), act as challenge demands
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across different occupational groups. Regarding theoretical conclusions, the overall trend in
our findings was in line with earlier research; the challenge hypothesis of the CHF was not
unambiguously confirmed, yet reasonably well supported. This means that the CHF should
not be rejected but would benefit from certain reformulations and new empirical evidence (see
also LePine, 2022; Mazzola and Disselhorst, 2019; O’Brien and Beehr, 2019). Regarding
practical conclusions, we highlight that occupational well-being risks associated with
quantitative work intensification and continuous learning demands should be taken
seriously in society and organizations.
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