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Summary)
This thesis investigates the positive power of personal and job resources in working
life by building on theories and research from both Salutogenesis and Positive Occupational
Health Psychology. The thesis has four main aims: First, to investigate the role of sense of
coherence in the motivational process of the job demands-resources model. Second, to
validate the concept of a work-related sense of coherence. Third, to investigate the
consequences of job crafting on employee health and well-being. And fourth, to examine the
power of resources in breaking the loss circle between job demands and work-family conflict.
The thesis draws from two large longitudinal datasets which were collected among employees
from a broad range of economic sectors and different occupational groups. Results show that
sense of coherence plays a relevant role in the positive motivational pathway leading from job
resources to work engagement – thus adding a new perspective to the theory and research of
both Salutogenesis and the job demands-resources model. Furthermore, a nine-item scale
measuring work-related sense of coherence was found to be a valid instrument to assess the
health-promoting quality of working conditions. Additionally, the findings show that when
employees proactively create or “craft” a resourceful working environment for themselves,
this has positive consequences on their health and well-being in the long run. Finally, some
evidence for an additional positive effect of personal and job resources in breaking loss circles
could be identified. All in all, the thesis shows that resourceful work can improve employees’
health and well-being through a distinctive, positive pathway, complementing the wellestablished stress-strain relationship.
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Zusammenfassung)
Die vorliegende Dissertation untersucht die positiven Effekte von persönlichen
Ressourcen und Arbeitsressourcen auf die Gesundheit und das Wohlbefinden von
Mitarbeitenden. Sie bezieht sich dabei auf Theorien und Forschung aus der Salutogenese und
der positiven Arbeits- und Gesundheitspsychologie. Vier wissenschaftliche Artikel tragen zu
den folgenden vier Hauptzielen der Dissertation bei: Erstens wird die Rolle des
Kohärenzgefühls im motivationalen Prozess des Arbeitsbelastungs-Ressourcen Modells
untersucht. Zweitens wird das Konzept eines arbeitsbezogenen Kohärenzgefühls validiert.
Drittens wird der Effekt von proaktiven, von Mitarbeitenden initiierten Veränderungen ihres
Arbeitsumfeldes auf deren Gesundheit und Wohlbefinden untersucht. Und viertens wird
erforscht, ob persönliche Ressourcen und Arbeitsressourcen die Verlustspirale von
Arbeitsbelastungen mit Konflikten zwischen Arbeit und Familie zu durchbrechen vermögen.
Die Dissertation verwendet zwei grosse, längsschnittliche Datensätze, welche auf
Mitarbeitendenbefragungen in verschiedenen Wirtschaftssektoren und über zahlreiche Berufe
hinweg basieren. Die Resultate der Dissertation zeigen erstens auf, dass das Kohärenzgefühl
eine wichtige Rolle im motivationalen Prozess von Arbeitsressourcen zu Arbeitsengagement
spielt. Zweitens wird die 9-Item Skala zur Erfassung des arbeitsbezogenen Kohärenzgefühls
als valider Indikator für gesundheitsförderliche Arbeitsbedingungen befunden. Drittens wird
gezeigt, dass proaktive, von Mitarbeitenden initiierte Veränderungen ihres Arbeitsumfeldes
positive Effekte auf deren Gesundheit und Wohlbefinden haben. Die Befunde weisen zudem
viertens darauf hin, dass persönliche Ressourcen und Arbeitsressourcen die Fähigkeit haben,
Verlustspiralen zu durchbrechen. Die Dissertation zeigt insgesamt auf, dass eine
ressourcenreiche

Arbeitsumgebung

die

Gesundheit

und

das

Wohlbefinden

von

Mitarbeitenden verbessern kann und ergänzt so die breit erforschten BeanspruchungsBelastungstheorien durch einen davon abzugrenzenden, positiven Pfad.
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)I.)INTRODUCTION)

1)Theoretical)background)
In the past years, it has been thoroughly researched how risk factors in the workplace
lead to burnout, sickness-related absences and other work-related diseases (e.g. Kivimäki et
al., 2006; Stansfeld & Candy, 2006). However, health and well-being is more than the
absence of illness (Ryff & Singer, 2008). In the context of work, this conceptualization gains
importance, leading to research on the promotion of positive experiences, resources and
engagement in the work environment (Bakker & Derks, 2010). Therefore, the main aim of
this thesis is to investigate the positive power of personal and job resources in the work
environment by building on theories and research from both salutogenesis and positive
occupational health psychology (POHP). In the following sections, relevant concepts from
these fields are presented and discussed, building on the theoretical backgrounds of the
empirical studies.

1.1)Salutogenesis)
1.1.1)The)salutogenic)model)of)sense)of)coherence)
The theory of salutogenesis originates from observations of the health status of female
concentration camp survivors. Antonovsky (1979) was struck by the fact that some of these
women were surprisingly healthy and well adapted and were managing their lives well,
despite having lived through extreme experiences. This led Antonovsky to form the central
question of salutogenesis: How do some people manage to stay healthy? Thus, rather than
following the pathogenic paradigm and studying factors that make people ill, he developed a
theory on the origin (genesis) of health (salus). Antonovsky (1979) criticised the dichotomous
classification of persons as being either diseased or healthy and understood health to be a
movement on a continuum from total ill health (dis-ease) to total health (ease). A series of life
history interviews led Antonovsky to identify sense of coherence (SoC) as a central variable
in explaining an individual's movement towards the healthy end of the continuum: SoC is
defined as
a global orientation that expresses the extent to which one has a pervasive, enduring
though dynamic feeling of confidence that (1) the stimuli deriving from one's internal
–7–

and external environments in the course of living are structured, predictable, and
explicable (comprehensibility); (2) the resources are available to one to meet the
demands posed by the stimuli (manageability); and (3) these demands are challenges,
worthy of investment and engagement (meaningfulness). (Antonovsky, 1987b, p. 19)
The subdimension of comprehensibility represents the cognitive aspect of SoC, manageability
represents the instrumental aspect and meaningfulness represents the motivational aspect
(Antonovsky, 1987b). The three interrelated components are of unequal centrality: Due to its
motivational element, meaningfulness is seen as the most central component of SoC.
Comprehensibility is seen as being next in importance, as understanding is a precondition for
the successful management of a situation (Antonovsky, 1987b).
In the salutogenic model (see Figure 1), SoC plays an important role in how an
individual handles stressors, which are ‘demands, to which there are no readily available
adaptive responses’ (Antonovsky, 1979, p. 72).

Generalised
Resistance
Resources

Coherent

Sense of

Life Experiences

Coherence

Health continuum

Stressors

Figure% 1:% The% salutogenic% model% (simplified% and% slightly% adapted% from% Antonovsky% (1979,% 1987b),% see% also%
Jenny,%Bauer,%Vinje,%Vogt,%&%Torp,%forthcoming)%

Generalised resistance resources (GRRs), which are ‘any characteristic, e.g. money,
knowledge, cultural stability, social support, that can facilitate effective tension management’
(Antonovsky, 1979, p. 99), provide an individual with coherent life experiences and thus build
SoC over time. SoC then influences an individual's position on the health continuum through
different pathways (Antonovsky, 1979, 1987b). A high SoC makes it more likely that:
-

a situation is defined as a non-stressor, or even as a welcome challenge.

-

one is confident that a stressor can be handled successfully.

-

one has a greater variety of GRRs at one's disposal.

-

GRRs are mobilised and used appropriately.
–8–

-

detrimental stressors, which would be difficult to cope with, are avoided.

SoC is not a coping strategy in itself, but influences perceptual and appraisal mechanisms and
makes individuals choose the most adaptive coping strategy when confronted with a stressor.
Antonovsky (1987b) describes circular pathways, as experiences of successful coping can
help build SoC. He also sees an individual's position on the health ease/dis-ease continuum as
a consequence of the processes described above and believes that health itself can serve as a
GRR (if high) or a stressor (if low).

1.1.2)Research)evidence)for)sense)of)coherence)and)health)
In recent years, SoC has been widely studied in a broad range of research fields. For
instance, a large-scale prospective cohort study found that SoC predicts mortality, even when
controlling for a number of factors, such as smoking, social class or body mass index
(Surtees, 2003). Furthermore, SoC predicts relevant health-related outcomes, such as reduced
psychiatric morbidity (Kouvonen et al., 2010), fewer sickness-related absences (Mika
Kivimäki et al., 1997) and an increased subjective state of health (Suominen, Helenius,
Blomberg, Uutela, & Koskenvuo, 2001). A systematic review of more than 400 scientific
publications resulted in the conclusion that SoC is strongly related to perceived health,
especially mental health, regardless of age, sex, ethnicity or nationality of the study
populations (Eriksson & Lindström, 2006). These results support the idea of SoC as an
important variable influencing an individual's movement towards health.

1.1.3)The)development)of)sense)of)coherence)
According to Antonovsky (1987b), consistent life experiences, a good balance of
underload and overload and participation in decision-making build SoC throughout childhood
and adolescence. By the age of thirty, SoC was thought to be relatively fixed. However, this
assumption was challenged by a number of longitudinal studies. For instance, Feldt, Leskinen,
Kinnunen and Mauno (2000) performed longitudinal factor analyses on one-year follow-up
data on Finnish municipal employees. They found a stability coefficient of 0.7 and concluded
that SoC is a moderately stable personality factor. Similarly, Smith, Breslin and Beaton
(2003) reported a considerable level of changes in SoC in four-year follow-up data on a large,
representative sample of the Canadian labour force. A later study explicitly tested the
hypothesis that SoC stabilises around the age of thirty and found that age did not play any role
in the stability of SoC (Feldt, Leskinen, Kinnunen, & Ruoppila, 2003). Interestingly, a 13–9–

year follow-up study shows that—as originally hypothesised by Antonovsky (1987b)—SoC
seems to be more stable among individuals with high SoC (Hakanen, Feldt, & Leskinen,
2007). In line with this, Antonovsky (1979) himself pointed out that SoC is shaped, tested and
reinforced not only in childhood but also throughout life. Given the fact that most people
spend a large part of their waking hours at work, working conditions might be particularly
important determinants of SoC in adulthood. The relationships between working conditions,
SoC and employee health and well-being are discussed in the next section.

1.1.4)Sense)of)coherence)in)working)life)
Based on Antonovsky's (1987a, 1987b) suggestion that the concept of SoC could

Salutogenic model applied to the context of work
provide a theoretical model for analysing working conditions, the salutogenic model can be

adapted to the work context specifically (see also Jenny, Bauer, Vinje, Vogt, & Torp,
forthcoming).

Job
Resources

Stressors
Job Demands

Coherent
Work
Experiences

Sense of
Coherence

Health continuum

Generalised
Resistance
Resources

Figure%2:%The%salutogenic%model%applied%to%the%context%of%work%(slightly%adapted%illustration%from%Jenny%et%al.,%
forthcoming)%

As shown in Figure 2, generalised resistance resources that are provided by the
specific job (‘job resources’) allow for coherent work experiences. These will help stabilise
and build the SoC of employees over time. SoC also influences the ways in which individuals
perceive, appraise and cope with stressors in their working lives (‘job demands’), and thus
affects his or her position on the health ease/dis-ease continuum. An employee might, for
instance, work in an environment that allows employees to experience consistency, support
and participation in decision-making. This will build their SoC, which may cause them to
perceive demands, such as time pressure, as challenging rather than threatening. Furthermore,
– 10 –

they will feel confident that resources are available and will be more likely to select
appropriate coping strategies when confronted with stressors. Experience with successful
coping will then contribute to their future SoC. Finally, health is a requirement for building
and strengthening future job resources, thus building reciprocal relationships.
A number of studies found evidence that, as proposed by the model in Figure 2, work
affects the SoC of employees, which again affects an individual's position on the health
continuum, thus suggesting that SoC plays a mediating role. For instance, Feldt, Kinnunen
and Mauno (2000) found in a one-year follow-up that SoC partly mediated the relationship
between a good organisational climate and well-being. Furthermore, changes in organisational
climate and leadership were related to changes in SoC. Similarly, the cross-sectional studies
by Albertsen, Nielsen and Borg (2001) and Hogh and Mikkelsen (2005) reported that SoC
partly explains the relationship between the work environment and stress symptoms. The
effect of SoC on work-related health outcomes was supported by further studies showing that
employees with a high SoC experience less exhaustion and fewer psychosomatic symptoms
(Albertsen et al., 2001; Feldt, 1997; Kalimo, Pahkin, Mutanen, & Toppinen-Tanner, 2003;
Kinman, 2008).
As proposed by Antonovsky's theory (1979, 1987b), SoC also supports successful
coping and may help individuals deal with work stressors, thus suggesting the moderating role
of SoC. The cross-sectional study by Feldt (1997) supported this idea, suggesting that
employees with a high SoC may be protected from the negative effects of certain work
stressors, such as time pressure. Similar results were reported by Albertsen et al. (2001) and
Kinman (2008), who found that employees with a high SoC cope more efficiently with
stressors in the work environment. Furthermore, a five-year follow-up study with over 4000
employees by Pahkin, Väänänen, Koskinen, Bergbom and Kouvonen (2011) showed that SoC
might protect against the negative effects of organisational change on mental health.

1.1.5)The)concept)of)a)work,related)sense)of)coherence)
As shown in Figure 2, the coherence of the work situation is a relevant factor
influencing the general SoC of employees, and thus their health. In order to capture the
coherence of the work situation specifically, Bauer and Jenny (2007) suggested the concept of
a ‘work-related sense of coherence (Work-SoC)’. They describe Work-SoC as ‘the depiction
of organisational structures and processes on the individual level, assessing how individuals
perceive their working situation as comprehensible, manageable and meaningful’ (p. 224–
– 11 –

225). Inauen's (2010) thesis took up this proposition and provided the first analysis using the
newly developed scale to measure work-related SoC. Using cross-sectional data from a large
intervention study, she showed that the Work-SoC scale has a good internal consistency, has a
three-factor structure with the three subdimensions of comprehensibility, manageability and
meaningfulness and that Work-SoC is correlated with work characteristics and health
outcomes.

1.2)Positive)occupational)health)psychology)
The approach of positive psychology adds to the traditionally pathological focus of
psychology by studying human strengths and optimal functioning (Seligman &
Csikszentmihalyi, 2000). Similarly, the focus of occupational health psychology has shifted
towards positive phenomena: POHP describes the ‘study and application of optimal
functioning in the workplace’ (Bakker & Derks, 2010, p. 218). It examines a broad range of
phenomena, such as positive job characteristics, positive experiences at work and positive
behaviours. In the following sections, those concepts from POHP which are particularly
relevant to this thesis are discussed.

1.2.1)The)motivational)process)of)the)job)demands,resources)model)
Positive motivational processes in the work environment are mostly examined in the
context of the job demands-resources (JD-R) model, which was originally developed to
explain burnout (Demerouti, Bakker, Nachreiner, & Schaufeli, 2001). The JD-R model (see
Figure 3) classifies job characteristics into two categories. Job demands are ‘negatively valued
physical, social or organizational aspects of the job that require sustained physical or
psychological effort and are therefore associated with certain physiological and psychological
costs’ (Schaufeli & Taris, p. 56). Examples of job demands are work overload, job insecurity
or social conflict. Job resources, on the other hand, are ‘positively valued physical, social or
organisational aspects of the job that are functional in achieving work goals, reduce job
demands or stimulate personal growth and development’ (Schaufeli & Taris, p. 56). Examples
of job resources are social support, autonomy or feedback.
The model further suggests two distinct pathways: a health impairment process, which
explains how job demands exhaust employees’ mental and physical energy and thus lead to
burnout and further negative outcomes such as health problems; and, in contrast, a positive,
motivational process, which explains how job resources have a motivating potential and lead
– 12 –

to work engagement and thus to further positive outcomes such as performance or
commitment (Bakker & Demerouti, 2007; Schaufeli & Taris, 2014).
Health Impairment Process
+

Job Demands

Burnout

-

-

Job Resources

+

Engagement

Motivational Process
Figure%3:%The%job%demands`resources%model%(slightly%adapted%illustration%from%Bakker%&%Demerouti,%2007)%

The concept of work engagement was added as an independent, distinct concept that is
negatively related to burnout and is defined as a positive, fulfilling, work-related state of mind
characterised by vigour (high levels of energy, high willingness to invest effort in one’s work,
persistence), dedication (being strongly involved in one’s work, experiencing a sense of
significance, enthusiasm and pride) and absorption (being fully concentrated and engrossed in
one’s work, time passing quickly while working) (Bakker, Albrecht, & Leiter, 2011;
Schaufeli & Bakker, 2010). Work engagement is related to relevant outcomes, such as job
performance (Bakker & Bal, 2010), customer loyalty (Salanova, Agut, & Peiró, 2005),
innovativeness (Hakanen, Perhoniemi, & Toppinen-Tanner, 2008) and employee health
(Airila et al., 2014; see Halbesleben, 2010 for a meta-analysis).
The positive effect of job resources on work engagement is, on one hand, explained by
the intrinsic motivational value of job resources: They satisfy the basic human needs for
autonomy, relatedness and competence (Deci & Ryan, 2000; Gagné & Deci, 2005). For
instance, it was found that the effect of job resources on vigour was partially mediated over
need satisfaction (Van den Broeck, Vansteenkiste, De Witte, & Lens, 2008).
On the other hand, the effort recovery theory (Meijman & Mulder, 1998) suggests that job
resources also have an extrinsic motivational value because they are instrumental in achieving
work goals, and thus increase employees’ willingness to dedicate effort and ability to their
work tasks (Schaufeli & Taris, 2014).
– 13 –

The main assumptions of the JD-R model have been confirmed by a number of
studies, both cross-sectionally (e.g. Bakker, Demerouti, & Schaufeli, 2003) and longitudinally
(e.g. Hakanen, Schaufeli, & Ahola, 2008; see Schaufeli & Taris, 2014 for an overview).

1.2.2)The)role)of)personal)resources)
As already pointed out by a number of early models, such as the job characteristics
model (Hackman & Oldham, 1976) and the person-environment fit model (Edwards & Shipp,
2007), employees' functioning and well-being may be determined not only by situational
factors such as job characteristics but also by individual characteristics. Of these individual
characteristics, personal resources might be of particular relevance to processes leading to
positive outcomes, such as work engagement (Schaufeli & Taris, 2014; Van den Broeck, Van
Ruysseveldt, Vanbelle, & De Witte, 2013).
Personal resources are defined as lower-order cognitive-affective aspects of an
individual's personality which reflect positive beliefs about oneself and the world as well as
motivate and facilitate the attainment of goals (Van den Heuvel, Demerouti, Schaufeli, &
Bakker, 2010). Personal resources have also been described as the psychological
characteristics or aspects of the self that are generally associated with resiliency and pertain to
an individual's ability to control and impact their environment successfully (Hobfoll, Johnson,
Ennis, & Jackson, 2003).
As discussed in the section on salutogenesis, SoC can be considered to be one of the
most important personal resources for predicting health and well-being (Eriksson &
Lindström, 2006). Another personal resource of wide interest is psychological capital
(PsyCap). PsyCap consists of the four positive psychological resources: hope, optimism,
efficacy and resilience (Avey, Reichard, Luthans, & Mhatre, 2011). It has been defined as
an individual's positive psychological state of development that is characterised by: (1)
having confidence (self-efficacy) to take on and put in the necessary effort to succeed
at challenging tasks; (2) making a positive attribution (optimism) about succeeding
now and in the future; (3) persevering toward goals and, when necessary, redirecting
paths to goals (hope) in order to succeed; and (4) when beset by problems and
adversity, sustaining and bouncing back and even beyond (resilience) to attain success.
(Luthans, Avolio, Avey, & Norman, 2007, p. 542)
PsyCap is related to employee attitudes, such as satisfaction and organizational commitment
(Luthans, Norman, Avolio, & Avey, 2008), and several measures of performance (Luthans et
– 14 –

al., 2007; see Avey et al., 2011 for a meta-analysis). Unlike the personal resource of SoC, the
PsyCap construct is explicitly defined as ‘state-like’ and thus is open to change and
development (Luthans & Youssef, 2007).
The three most important ways in which personal resources such as SoC or PsyCap
can be integrated into the JD-R model are discussed next (Schaufeli & Taris, 2014; Van den
Broeck et al., 2013; Xanthopoulou, Bakker, Demerouti, & Schaufeli, 2007) (see Figure 4 for a
depiction of the role of personal resources in the motivational process).

Sense of Coherence
+

+
+
+
Job Resources

+

Engagement

Figure% 4:% The% role% of% personal% resources% in% the% motivational% process% of% the% JD`R% model% (adapted% illustration%
from%Van%den%Broeck%et%al.,%2013)%

Firstly, personal resources may prevent the occurrence of job demands and foster the
experience of job resources because, for instance, they influence the way in which people
perceive their environments. Studies by Xanthopoulou, Bakker, Demerouti and Schaufeli
found some support for an effect of self-efficacy, optimism and self-esteem on job resources,
both cross-sectionally (2007) and longitudinally (2009).
Secondly, personal resources may act as mediators through which job resources can
enhance work engagement. For instance, a study in a laboratory setting found that efficacy
acted as a mediator of the relationship between task resources and task engagement (Llorens,
Schaufeli, Bakker, & Salanova, 2007).
Thirdly, personal resources may act as moderators. On one hand, they may attenuate
the health-impairing impact of job demands on burnout. On the other hand, they may
strengthen the positive effects of job resources on work engagement. Empirical research so far
has mainly focused on the buffering role of personal resources by, for instance, showing that
self-esteem and optimism buffer the effects of job demands on exhaustion and mental distress
(Mäkikangas & Kinnunen, 2003).
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1.2.3)The)concept)of)job)crafting)
Recently, the individual employee's potential to actively change and improve their
working conditions has increasingly drawn the attention of researchers and practitioners
(Berg, Dutton, & Wrzesniewski, 2008; Tims & Bakker, 2010). Thus, job redesign is no longer
seen as an externally initiated collective process in which the balance between employees' job
resources and job demands is optimised (Parker & Ohly, 2008); it is also seen as an individual
process in which employees themselves shape or ‘craft’ their work environment (Berg et al.,
2008).
The concept of job crafting describes self-initiated forms of behaviour in which
employees proactively shape the characteristics of their jobs in order to align them with their
own abilities, needs and preferences (Wrzesniewski & Dutton, 2001). Employees may engage
in three types of job crafting: Firstly, they may craft their tasks by taking on more or different
tasks. Secondly, they may craft their relations by changing the interactions and relationships
they have with others at work. And thirdly, they may engage in cognitive crafting and change
the way they think about their jobs (Wrzesniewski & Dutton, 2001). Tims, Bakker and Derks
(2012) point out that job crafting differs from related proactive constructs, as the changes that
job crafters make are primarily aimed at improving their own person-job fit and work
motivation. Additionally, these changes do not necessarily need to be in line with the
organisation's aims (Tims & Bakker, 2010).
According to Wrzesniewski and Dutton (2001), the motivation for job crafting arises
from the three basic human needs (Deci & Ryan, 2000). For instance, employees may craft
their jobs in order to take control over certain aspects of their work, in order to enable a
positive self-image in their work, and in order to connect with others.
In relation to the JD-R model, job crafting has been conceptualised as initiated
changes in the level of job resources and job demands (Tims & Bakker, 2010): An employee
might, for example, increase social job resources by asking a colleague for advice, increase
structural job resources by trying to learn new things at work, seek challenges by asking for
more responsibilities or reduce demands by avoiding contact with unpleasant clients (Tims et
al., 2012).
Job crafting occurs both in higher and lower qualified jobs (Nielsen & Abildgaard,
2012; Tims et al., 2012). Petrou, Demerouti, Peeters, Schaufeli and Hetland (2012) provide
evidence that employees can and do craft their jobs on a daily basis. In line with the
conceptual considerations of Tims and Bakker (2010), employees with a proactive personality
(Bakker, Tims, & Derks, 2012) and high autonomy (Petrou et al., 2012) are most likely to
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craft their jobs. Furthermore, job crafting is related to work engagement (Bakker et al., 2012;
Nielsen & Abildgaard, 2012; Tims, Bakker, & Derks, 2013), even on the daily (Petrou et al.,
2012) and team levels (Tims, Bakker, Derks, & Van Rhenen, 2013).

1.2.4)Gain)spirals)
According to the conservation of resources (COR) theory, individuals have a basic
tendency to obtain, retain and protect that which they value, in other words, their resources
(Hobfoll, 2001). There are four categories of resources (Hobfoll, 1998): objects (e.g.
equipment, transportation), personal characteristics (e.g. occupational skills, self-esteem,
optimism), conditions (e.g. health, social support, secure working conditions) or energies (e.g.
time, knowledge). The COR theory suggests that resources evolve in caravans or so-called
gain-cycles: Those who possess resources are more likely and capable to gain more resources
(Hobfoll, 2002). Thus, the relationships between resources are not unidirectional, but are
reciprocal and dynamic.
In line with this, a number of studies have reported reciprocal relationships between
job resources, personal resources, health and well-being. For instance, a longitudinal study
among school teachers found that personal resources and organisational resources foster flow
experiences, which again predicted future resources (Salanova, Bakker, & Llorens, 2006).
Hakanen et al. (2008) reported positive reciprocal associations between job resources, work
engagement and personal initiative. Similarly, using two large longitudinal samples,
Salanova, Llorens and Schaufeli (2011) showed that the personal resources of efficacy and
work engagement influenced each other reciprocally.

1.3)Conclusion)
Antonovsky was the first to not only criticise the pathogenic paradigm but also to
explicitly suggest, describe and empirically examine a salutogenic model for explaining
health (Bengel, Strittmatter, & Willmann, 2001). In the meantime, a number of studies found
support for the central role of SoC in the development of health, which has become an
established concept in the fields of health psychology, public health and health promotion
(Eriksson & Lindström, 2006). Also, within the field of POHP, it was shown that a positive
perspective significantly added to the understanding of work and its effects on well-being
(Bakker & Derks, 2010). In line with the framework of POHP, and inspired by the theory of
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salutogenesis, the present thesis investigates the positive power of personal and job resources
in the work environment.

2)Goals)and)research)questions)
2.1)Study)1:)To)investigate)the)role)of)SoC)in)the)motivational)process)of)the)
JD,R)model)
Until now, SoC has mainly been studied in relation to work stressors and demands and
negative health outcomes such as depression or burnout. The aim of this study is to
investigate SoC in relation to the positive, motivational process, thus combining
Antonovsky’s salutogenic theory and research on the JD-R model.
As discussed previously, personal resources such as SoC may act as mediators in the
motivational process of the JD-R model: A resourceful working environment may help build
SoC, which may lead to positive outcomes such as work engagement (see Figure 5 for an
illustration of the study hypotheses).
Hypothesis 1a: Job resources have a positive, cross-lagged effect on SoC.
Hypothesis 1b: SoC has a positive, cross-lagged effect on work engagement.
The COR theory suggests that the relationships between resources are reciprocal and
that resources develop in gain cycles. Thus, it may not only be the case that job resources lead
to SoC and SoC leads to work engagement; reverse relationships can be expected as well.
Hypothesis 2a: Work engagement has a positive, cross-lagged effect on SoC.
Hypothesis 2b: SoC has a positive, cross-lagged effect on job resources.
As discussed earlier, personal resources such as SoC may also boost the effects of job
resources on work engagement because, for instance, employees with a high SoC perceive,
appraise and use the resources that are present in their working environments differently and
more effectively.
Hypothesis 3: SoC boosts the effect of job resources on work engagement.
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Job Resources

Figure%5:%Hypotheses%concerning%the%role%of%sense%of%coherence%in%the%motivational%process%of%the%JD`R%model%
(Study%1)

2.2)Study)2:)To)validate)the)concept)of)a)work,related)SoC)in)the)context)of)
the)JD,R)model)
As discussed previously, the salutogenic theory sees the coherence of the work
situation as a relevant factor influencing the general SoC, and thus the health, of employees
(Antonovsky, 1987a, 1987b). It may therefore be useful and interesting to specifically assess
the comprehensibility, manageability and meaningfulness of the work situation, as suggested
with the concept of a ‘Work-related sense of coherence (Work-SoC)’ (Bauer & Jenny, 2007)
and the corresponding nine-item scale (Inauen, 2010).
For the scale measuring Work-SoC to be used in a broader range of organisational
settings, it is important to thoroughly investigate the factorial structure of the scale across
different work groups and across time.
Hypothesis 1: The correlated three-factor structure of Work-SoC is invariant across groups
and time.
As Work-SoC is defined as the perceived comprehensibility, manageability and
meaningfulness of an individual’s current work situation, it is expected that Work-SoC is
related to the health-relevant measures of the current work situation, which are
operationalised through job demands and job resources.
Hypothesis 2a: Job resources are related to higher values in Work-SoC.
Hypothesis 2b: Job demands are related to lower values in Work-SoC.
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Furthermore, based on the finding that the general SoC partly mediates the
relationship between job characteristics and well-being, it is expected that Work-SoC acts as a
mediator between job resources and work engagement (see Figure 6), as well as between job
demands and exhaustion (see Figure 7).
Hypothesis
Study&2& 3a: Work-SoC partially mediates the relationship between job resources and
work engagement.
Hypothesis 3b: Work-SoC partially mediates the relationship between job demands and
exhaustion.

Work-SoC
H3a

H3a

Study&2&

Engagement

Job Resources

Figure% 6:% Hypothesis% concerning% the% mediating% role% of% sense% of% coherence% between% job% resources% and% work%
engagement%(Study%2)

Work-SoC
H3b

H3b

Exhaustion

Job Demands

Figure% 7:% Hypothesis% concerning% the% mediating% role% of% sense% of% coherence% between% job% demands% and%
exhaustion%(Study%2)

As Work-SoC is expected to vary when work characteristics change, it is expected that
Work-SoC will not mediate the longitudinal relationship between job resources and work
engagement and between job demands and exhaustion.
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Hypothesis 3c: Work-SoC at baseline does not mediate the relationship between job
resources at baseline and work engagement at follow-up.
Hypothesis 3d: Work-SoC at baseline does not mediate the relationship between job demands
at baseline and exhaustion at follow-up.

2.3)Study)3:)To)investigate)the)consequences)of)job)crafting)
As the concept of job crafting is gaining importance in both research and practice
(Demerouti & Bakker, 2014), it is essential to understand the consequences of these
employee-initiated behaviours. Do these self-initiated changes in job resources actually
improve employee health and well-being? The main aim of the third study is to examine the
effects of job crafting on three important employee outcomes: work engagement as an
indicator of employee well-being, psychological capital as a personal resource and work
ability as a general measure of employee health and functioning (see Figure 8).
Hypothesis 1a: Job crafting at T1 has a positive, cross-lagged effect on work engagement at
T2, and similarly from T2 to T3.
Hypothesis 1b: Job crafting at T1 has a positive, cross-lagged effect on psychological capital
at T2, and similarly from T2 to T3.
Hypothesis 1c: Job crafting at T1 has a positive, cross-lagged effect on work ability at T2,
and similarly from T2 to T3.

– 21 –

Study&3&
Time%1%

Time%2%

Time%3%

Job&
Cra/ing&

Job&
Cra/ing&

Job&
Cra/ing&
H1a%

H1a%

Work&
Engagement&

H1b%

H1b%

Psy&Cap&

Psy&Cap&

Psy&Cap&

H1c%

H1c%

Work&Ability&

Work&
Engagement&

Work&
Engagement&

Work&Ability&

Work&Ability&

Figure%8:%Hypotheses%concerning%the%consequences%of%job%crafting%(Study%3)

In line with the COR theory, it is expected that employees who have high work
engagement, psychological capital and work ability are more likely to craft their jobs three
months later (see Figure 9).
Hypothesis 2a: Work engagement at T1 has a positive, cross-lagged effect on job crafting at
T2, and similarly from T2 to T3.
Hypothesis 2b: Psychological capital at T1 has a positive, cross-lagged effect on job crafting
at T2, and similarly from T2 to T3.
Hypothesis 2c: Work ability at T1 has a positive, cross-lagged effect on job crafting at T2,
and similarly from T2 to T3.
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Figure%9:%Hypotheses%concerning%the%antecedents%of%job%crafting%(Study%3)

2.4)Study)4:)To)examine)the)power)of)resources)in)breaking)loss)circles))
As discussed previously, resources are essential for successfully coping with stress.
Thus, resource gains might have the power to break the vicious circle between job demands
and work-family conflict. The aim of this study is to first replicate the finding that there is a
loss circle between job demands and work-family conflict (see Figure 10 for an illustration of
the study hypotheses).
Hypothesis 1a: Job demands at T1 have a positive, cross-lagged effect on work-family
conflict at T2, and similarly from T2 to T3.
Hypothesis 1b: Work-family conflict at T1 has a positive, cross-lagged effect on job demands
at T2, and similarly from T2 to T3.
In the next step, it is investigated whether this loss circle can be broken by job
resources.
Hypothesis 2a: An increase in job resources between T1 and T2 buffers the effect of job
demands at T1 on work-family conflict at T2, and similarly from T2 to T3.

– 23 –

5&

Hypothesis 2b: An increase in job resources between T1 and T2 buffers the effect of workfamily conflict at T1 on job demands at T2, and similarly from T2 to T3.
Furthermore, it is examined whether this loss circle can be broken by the personal
resource of self-efficacy.
Hypothesis 3a: An increase in self-efficacy between T1 and T2 buffers the effect of job
demands at T1 on work-family conflict at T2, and similarly from T2 to T3.

Study&4&

Hypothesis 3b: An increase in self-efficacy between T1 and T2 buffers the effect of workfamily conflict at T1 on job demands at T2, and similarly from T2 to T3.
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Figure%10:%Hypotheses%concerning%the%power%of%resources%in%breaking%the%loss%circle%between%job%demands%and%
work`family%conflict%(Study%4)

3)Methods)
3.1)Participants)and)procedure)
The thesis uses longitudinal questionnaire data from two different employee surveys,
which are described in the following section.

6&
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3.1.1)The)SoC)Study)
Studies 1 and 3 use longitudinal data with two (Study 1) and three (Study 3) waves of
measurement and three-month time intervals between measurements. Participants from
German-speaking countries (Austria, Germany, Switzerland) were recruited through an online
panel data service. In the first wave, 1852 employees completed the questionnaire. For the
second wave, 1229 employees answered the questionnaire (66% of those who had participated
in the first wave). In the third wave, 940 employees still participated (76% of the Time 2
participants). At the baseline survey, 58% of the participants were male and the mean age was
39.6 years (SD = 9.6). Of the participants, 50% came from Germany, 31% from Austria and
18% from Switzerland. About 41% had completed an apprenticeship and 33% had a higher
education (college or university) degree. The mean organisational tenure was 9.2 years (SD =
8.8). All in all, this sample can be considered to be representative of the working populations
of Austria, Germany and Switzerland (see Studies 1 or 3 for more information).

3.1.2)The)SWiNG)study)
Studies 2 and 4 use longitudinal questionnaire data from eight medium to large Swiss
companies from diverse economic sectors (four industrial-production companies, one foodprocessing company, one public administration service and two hospitals). The baseline
survey yielded a sample of 3412 participants (response rate: 69%). At the first follow-up, after
one year, 3085 employees participated in the study (response rate: 61%). At the second
follow-up, after two years, 2395 employees participated in the study (response rate: 48.2%).
At the baseline survey, 59% of the participants were males, the average age was 38.9 years
(SD = 11.5) and 25% of respondents had a leadership position. Furthermore, 78% of
respondents worked full-time, the mean organisational tenure was 8.6 years (SD = 9.3) and
the mean job tenure was 5.3 years (SD = 6.6).

3.2)Measures)
The most central measures that are used in the thesis are presented below.
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3.2.1)Job)resources)
Studies 1, 2 and 4 include job resources as relevant positive work characteristics. In
both the SoC and SWiNG datasets, special attention was paid to assessing job resources that
are relevant and present across a broad range of jobs and organisations.
In Study 1 (based on the SoC dataset), five job resources were assessed: control (e.g. ‘I
can decide when to take a break’), role clarity (e.g. ‘I am clear on what is expected of me at
work’), social support of colleagues (e.g. ‘I get the help and support I need from my
colleagues’), social support of the supervisor (e.g. ‘My line manager encourages me’) and
variety and possibilities for development (e.g. ‘With this work I can develop my abilities’)
(Cousins et al., 2004; Richter, Nebel, & Wolf, 2006; Udris & Rimann, 1999). In Studies 2 and
4 (building on the SWiNG dataset), five job resources were assessed: job control, social
support, appreciation (e.g. ‘Overall, how satisfied are you with your colleagues’ appreciation
of you as a person?’), interpersonal justice (e.g. ‘To what extent has he or she treated me with
respect?’) and task identity (e.g. ‘In my job, one can produce something or carry out an
assignment from A to Z’) (Colquitt, 2001; Jacobshagen, Oehler, Stettler, Liechti, & Semmer,
2008; Udris & Rimann, 1999).

3.2.2)Work)engagement)
Studies 1, 2, and 3 employ work engagement as a relevant outcome and indicator of
employee well-being, assessed with the nine-item version of the Utrecht Work Engagement
Scale (Schaufeli, Bakker, & Salanova, 2006). It measures three dimensions: vigour (e.g. ‘At
work, I feel like I am bursting with energy’), dedication (e.g. ‘I am enthusiastic about my
job’) and absorption (e.g. ‘I am immersed in my work’). The items are scored on a 7-point
scale, ranging from 0 (Never) to 6 (Always/Every day).

3.2.3)Sense)of)coherence)
SoC is the central construct in Study 1 and was assessed using the SoC-L9 scale
(Schumacher, Wilz, Gunzelmann, & Brähler, 2000). The scale has a seven-point answering
scale and three dimensions: comprehensibility (e.g. ‘Do you have the feeling that you are in
an unfamiliar situation and don’t know what to do?’ with an answering scale from ‘Very
often’ to ‘Very seldom or never’), manageability (e.g. ‘When you think of difficulties you are
likely to face in important aspects of your life, do you have the feeling that...’ with an
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answering scale from ‘you will always succeed in overcoming the difficulties’ to ‘you won’t
succeed in overcoming the difficulties’) and meaningfulness (e.g. ‘Doing the things you do
every day is...’ with an answering scale from ‘a source of deep pleasure and satisfaction’ to ‘a
source of pain and boredom’).

3.2.4)Work,related)sense)of)coherence)
Study 2 investigates the construct validity of Work-SoC, which was assessed as
follows: The scale contains nine bipolar adjectives representing the comprehensibility (e.g.
‘structured’ vs. ‘unstructured’), manageability (e.g. ‘controllable’ vs. ‘uncontrollable’) and
meaningfulness (e.g. ‘significant’ vs. ‘insignificant’) of the current job and work situation.
The items are scored on a seven-point scale.

3.2.5)Job)crafting)
Study 3 investigates the consequences and antecedents of job crafting, which was
assessed as follows: The dimensions of ‘increasing structural job resources’ (e.g. ‘I try to
learn new things at work’) and ‘increasing social job resources’ (e.g. ‘I ask colleagues for
advice’) were measured by five items each from the scale created by Tims et al. (2012), and
the dimension of ‘seeking challenges’ was measured by three items from the scale created by
Petrou et al. (2012) (e.g. ‘I ask for more responsibilities’). The items are scored on a 5-point
scale, ranging from 1 (Never) to 5 (Very often).

3.3)Data)analyses)
Studies 1, 3, and 4 use longitudinal structural equation modelling (Finkel, 1995) to
assess causal and reversed causal relationships between variables. In Studies 2 and 3, the
invariances of measurements between different groups and times are assessed using multiple
group analysis (Byrne, 2004, 2010). Finally, in Studies 1 and 4, interaction effects are tested
using moderated structural equation modelling (Cortina, Chen, & Dunlap, 2001; Mathieu,
Tannenbaum, & Salas, 1992).
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3.4)Contribution)of)the)PhD)candidate)to)the)four)studies)
The PhD candidate acts as the first author of three studies and as the second author of
one study included in the thesis.
Study 1: The PhD candidate formulated the research question, collected and prepared
the data, performed statistical analyses, interpreted and discussed the results with co-authors
and wrote the manuscript, with the support and feedback of her co-authors.
Study 2: The PhD candidate formulated the research question and prepared the data,
performed statistical analyses, interpreted and discussed the results with co-authors, wrote the
manuscript and revised it based on the comments of anonymous reviewers, with the support
and feedback of her co-authors.
Study 3: The PhD candidate formulated the research question, collected and prepared
the data, performed statistical analyses, interpreted and discussed the results with co-authors
and wrote the manuscript, with the support and feedback of her co-authors.
Study 4: The PhD candidate contributed to conceptualising the study design and the
research question, prepared the data, conducted the statistical analyses, interpreted and
discussed the results with co-authors and supported the first author in writing the first draft of
the manuscript, with the support and feedback of her co-authors.
Additionally (but not as part of this thesis), the PhD candidate is the second author of
the article ‘Work-SoC – Entwicklung und Validierung einer Skala zur Erfassung des
arbeitsbezogenen Kohärenzgefühls (Work-SoC – Development and validation of a scale
measuring work-related sense of coherence)’, which is currently under review at the
Zeitschrift für Gesundheitspsychologie. She is also the fourth author of a book chapter on
salutogenic work, which will be published in 2015 in the Handbook of Salutogenesis: Past,
present and future.

4)Summary)of)the)scientific)studies)
Study 1: Vogt, K., Hakanen, J. J., Jenny, G. J., & Bauer, G. F. (2014). The role of sense of
coherence in the motivational process of the job demands-resources model – A two-wave
study. Manuscript in preparation for resubmission.
The main goal of this study was to systematically test the different roles of SoC in the
motivational process of the JD-R model. More specifically, it was tested whether SoC
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mediates the relationship between a resourceful work environment and work engagement,
whether there are reverse relationships from work engagement to SoC and from SoC to job
resources and whether SoC has a boosting effect on the relationship between job resources
and work engagement. The study was based on longitudinal questionnaire data from an online
employee survey with two waves of measurement and a three-month interval (n = 1230). The
results of longitudinal structural equation modelling showed that SoC acts as a mediator
between job resources and work engagement, thus supporting Hypotheses 1a and 1b. In
addition, SoC at T1 predicted job resources at T2, thus supporting Hypothesis 2b. Work
engagement at T1 did not have an effect on SoC at T2, thus rejecting Hypothesis 2a. No
boosting effect of SoC on the relationship between job resources and work engagement was
found, thus rejecting Hypothesis 3 as well. Therefore, providing employees with a resourceful
working environment will help build their SoC, which may allow for the creation of a more
resourceful working environment, both of which will lead to positive outcomes such as work
engagement.
Study 2: Vogt, K., Jenny, G. J., & Bauer, G. F. (2013). Comprehensibility, manageability
and meaningfulness at work: Construct validity of a scale measuring work-related sense
of coherence. SA Journal of Industrial Psychology, 39(1). doi:10.4102/sajip.v39i1.1111
Building on the idea that it might be useful to specifically apply the concept of SoC to
the work context, work-related SoC (Work-SoC) is defined as the perceived
comprehensibility, manageability and meaningfulness of an individual's current work
situation. The main aim of this study was to investigate the factorial invariance and the
construct validity of a scale that measures Work-SoC. A statistical analysis was performed on
cross-sectional (n = 3412) and longitudinal (n = 1286) questionnaire data collected in eight
medium to large Swiss companies from diverse economic sectors. As expected (Hypothesis
1), the scale's factor structure remained invariant across different employee groups over time.
High values in job resources were related to high values in Work-SoC, whereas high values in
job demands were related to low values in Work-SoC, thus supporting Hypotheses 2a and 2b.
Furthermore, Work-SoC acted as a partial mediator between job resources and work
engagement (Hypothesis 3a) and between job demands and exhaustion (Hypothesis 3b). As
expected, no mediating effect of Work-SoC was found in the longitudinal relationships
between job resources and work engagement (Hypothesis 3c) and between job demands and
exhaustion (Hypothesis 3d). It can be concluded that Work-SoC might serve as a practical
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screening instrument for assessing an employee's perception of the potential health-promoting
qualities of his or her current work situation, thus identifying the need for further
investigations and to derive interventions that enhance the health-promoting quality of
working environments.
Study 3: Vogt, K., Hakanen, J. J., Brauchli, R., Jenny, G. J., & Bauer, G. F. (2014). The
consequences of job crafting: A tree-wave study. Manuscript submitted for publication.
The main aim of this study was to examine the effects of job crafting on three
important employee outcomes: Work engagement as an indicator of employee well-being,
psychological capital as a personal resource and work ability as a general measure of
employee health and functioning. Additionally, reverse causation effects of these three
employee outcomes on job crafting were tested. The study was based on questionnaire data (n
= 940) from an online employee survey with three waves of measurement and three-month
intervals between measurements. The results of longitudinal structural equation modelling
showed that all hypotheses concerning the consequences of job crafting were supported,
meaning that job crafting predicted work engagement (Hypothesis 1a), psychological capital
(Hypothesis 1b) and work ability (Hypothesis 1c) over time. The hypotheses concerning the
reversed-causal effects of work engagement (Hypothesis 2a), psychological capital
(Hypothesis 2b) and work ability (Hypothesis 2c) on job crafting were all rejected. Thus, the
proactivity of building a resourceful and challenging work environment leads to positive
outcomes relevant for employee health and well-being, and it is therefore important that
employees are encouraged and given the opportunity to craft their jobs.
Study 4: Brauchli, R., Vogt, K., Hakanen, J. J., & Bauer, G. F. The power of resources –
Can they break the loss circle between job demands and work-family conflict? Draft
manuscript.
The main aims of this study were, firstly, to replicate the finding that there is a loss
circle between job demands and work-family conflict and, secondly, to investigate whether
job resources as well as personal resources have a beneficial impact on the relationships
between job demands and work-family conflict. These issues were addressed using
longitudinal questionnaire data (n = 1658) from three waves with a one-year time interval.
The results of longitudinal structural equation modelling showed that there is a loss circle
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between job demands and work-family conflict (Hypotheses 1a and 1b). No significant
buffering of job resources with regards to the effect of job demands on work-family conflict
was found, thus rejecting Hypothesis 2a. Furthermore, job resources only buffered the effect
of work-family conflict on job demands when work-family conflict was low, thus providing
partial support for Hypothesis 2b. The personal resource of self-efficacy buffered the effect of
work-family conflict on job demands, thus supporting Hypothesis 3a. However, this effect
could not be replicated for the reverse causal direction, from work-family conflict to job
demands, thus rejecting Hypothesis 3b. Even though the results were inconsistent, this study
identifies some evidence that job resources as well as personal resources might have the
potential to break the vicious circle between job demands and work-family conflict.

5)Discussion))
5.1)Contribution)of)the)studies)
5.1.1)Study)1:)SoC)as)a)relevant)resource)in)the)work)environment)
This study identifies SoC as a relevant resource in the work environment and shows that
job resources build up employees’ SoC, which leads to positive outcomes such as work
engagement. Furthermore, this study shows that SoC also plays a role in the creation of
resources: Employees with a high SoC actively change or ‘craft’ their working environment
by building job resources over time, thus making their own environment more engaging and
health-promoting.
Traditionally, SoC has been seen as a resource that is particularly important in coping
with stressors and thus in preventing an individual’s movement towards ill health
(Antonovsky, 1979, 1987b). This study advances the salutogenic theory by showing that SoC
is not only relevant for successfully coping with stressors but also plays a relevant role in
positive processes leading to outcomes beyond the absence of illness, i.e. the positive,
motivational process in the JD-R model leading from job resources to work engagement.
When employees are provided with resources, a gain spiral might be initiated: The
presence of resources builds employees’ SoC over time, which makes it more likely that those
employees will create more resources in their environment. This notion of gain spirals has not
been explicitly pointed out by the salutogenic theory, and the present research article thus
adds another relevant aspect explaining how SoC influences well-being.
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For research and theory on the JD-R model, this study is relevant because it is the first
to investigate the role of SoC—which has been shown to be one of the most important
personal resources—in the context of the JD-R model using longitudinal data. Furthermore,
this study adds relevant knowledge by systematically testing the possible roles of a personal
resource during the motivational process of the JD-R model. In particular, this is one of the
first studies to test (and reject) the hypothesis of a boosting effect of a personal resource on
the relationship between job resources and work engagement.

5.1.2) Study) 2:) The) Work,SoC) scale) as) a) valid) way) of) measuring) the) health,
promoting)quality)of)working)conditions)
This study validates the construct of work-related SoC in the context of the JD-R model
by showing that Work-SoC acts as a mediator between job resources and work engagement
and between job demands and exhaustion. Furthermore, it is reported that the scale is
invariant across different groups and over time.
Knowledge about the invariance of a scale is particularly relevant, considering that the
main purpose of the Work-SoC scale is its use in heterogeneous, broad employee surveys.
The finding of invariance shows that if changes in Work-SoC are found (for instance, after an
intervention), one can be confident that they are not due to changes in the measurement of the
construct, but rather to changes in the actual values of Work-SoC. The findings concerning
the mediating role of Work-SoC provide further support for the construct validity of the scale
and support the overall assumption of Work-SoC as a short and practical indicator of the
health-promoting quality of an individual’s work situation.
This article furthers the theory of salutogenesis by redefining the well-established
construct of SoC as a context-specific construct that can be used practically in the work
environment. Additionally, the construct of Work-SoC emphasises a resource-oriented view
on workplace health and draws attention to comprehensibility, manageability and
meaningfulness of the working environment as relevant aspects in terms of employee health
and well-being.
To date, the Work-SoC scale has been translated into a number of languages (English,
Finnish, French, Norwegian), and it is currently being employed in studies by the Finnish
Institute of Occupational Health, the Norwegian University for Technology and Science and
the University of Connecticut, thus allowing for interesting opportunities for future research.
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5.1.3)Study)3:)Job)crafting)has)positive)consequences)for)employee)health)and)well,
being)
The notion of employees as being active ‘crafters’ of their working environment has
recently gained increased interest in both research and practice; thus, it is important to know
about the consequences of these employee-initiated proactive behaviours. This longitudinal
study shows that proactively building a resourceful working environment for oneself has
positive effects on different aspects of individual well-being: work engagement as an
indicator for employee well-being, psychological capital as a work-related personal resource
and work ability as a general measure of employee health and functioning. The study thus
contributes relevant knowledge on job crafting and its consequences.

5.1.4)Study)4:)Job)and)personal)resources)have)the)power)to)break)the)vicious)circle)
between)work,family)conflict)and)job)demands)
This study identifies some evidence showing that job resources as well as the personal
resource of self-efficacy have the potential to break the vicious circle between job demands
and work-family conflict. Thus, building resources in the working environment and fostering
employees’ personal resources is not only relevant in terms of their direct effects on positive
outcomes, as shown by the previous studies of the thesis, but also because they have the
power to break loss cycles, such as the one between work-family conflict and job demands.
This study provides suggestions for further relevant roles of job and personal resources in the
work environment.

5.2)Strengths)and)limitations)of)the)research)and)recommendations)for)future)
studies)

5.2.1)General)strengths)
In addition to the contributions mentioned above, the research articles in the thesis have
particular strengths. First, the thesis investigates innovative research questions by building on
and bringing together the two relevant theoretical backgrounds of salutogenesis and POHP.
For instance, Study 1 was the first to systematically investigate the personal resource of SoC
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in the context of the positive motivational process leading from job resources to work
engagement.
Second, the two datasets employed in the thesis are both based on broad employee
surveys collected from a wide range of occupational groups and organisations. The SoC
dataset employed in Studies 1 and 3 can be considered to be representative of the working
population of the German-speaking countries Austria, Germany and Switzerland.
Third, all the studies are based on longitudinal data and use rigorous statistical methods,
such as controlling for baseline values whenever investigating effects over time and, when
testing effects in the expected causal directions, taking into account the reverse causal effects
as well.

5.2.2)General)limitations)
The research articles of the thesis also have some limitations. First, there was a high
stability over time for most variables, which also explains why only small effects were found
in most cases. As pointed out by Mitchell and James (2001), when studying effects over time
it is essential to specify when, how and with what time lag an effect of one variable on
another occurs. However, present theories on SoC, job crafting and job resources do not
provide us with that knowledge. Future research may investigate these relationships using
different time lags or diary studies to further our understanding of the longitudinal
relationships between them. For instance, it might be interesting to replicate the findings on
the relations between job resources, SoC and work engagement, as reported in Study 1, with
longer time intervals between measurements or with three waves of measurement.
As all four studies are based on quantitative self-reported employee surveys, common
method bias may have influenced the results (Podsakoff, MacKenzie, Lee, & Podsakoff,
2003). However, it may be difficult to measure constructs such as job crafting or SoC with
methods other than self-report. The longitudinal designs of the studies reduce the risk of
common method biases (Doty & Glick, 1998), but it would be interesting and important for
future studies to include some more objective outcomes, such as health measures, from
sources other than self-report. Additionally, especially concerning complex and personal
topics, such as the meaningfulness of one’s work, qualitative methods may further our
understanding more deeply and in different ways than quantitative methods (such as
measuring the meaningfulness of one’s work using the bipolar adjectives of the Work-SoC
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scale). Further research may address this issue by combining quantitative and qualitative
methods.
Even though the thesis focuses on resources that build employee well-being, this wellbeing is not defined precisely and is operationalised mainly with the concept of work
engagement; only in Study 3 is work ability used as a broad indicator of employee health and
well-being. The thesis thus has a rather narrow concept of well-being and does not take into
account the physical or social aspects of health (Bauer & Jenny, 2013a). Further research may
operationalise the concept of positive well-being or health in the work context more precisely.
Meaningfulness, the most central subdimension of the SoC construct, is also seen as
an important resource in the field of POHP. For instance, experiencing meaning and a sense
of significance in one’s work is often mentioned in descriptions of the concept of work
engagement (e.g. Schaufeli et al., 2006). Further research may focus more strongly on the
central role of the meaningfulness of one’s work, how work can be designed so that
employees can experience meaningfulness, how it relates to personal resources such as
psychological capital and how it affects further outcomes of employee health and well-being.

5.2.3)Study,specific)issues)
Study 2 validated the Work-SoC scale in the context of the JD-R model, thus adding
relevant knowledge on the experience of coherence in the work environment. However, the
mediating effect of Work-SoC was found only in the cross-sectional analyses. Even though it
is reasoned in this study that longitudinal mediating effects are not expected, these crosssectional results do not provide any evidence regarding the causality of the relationships
between job characteristics, Work-SoC and well-being.
Furthermore, it still remains unclear whether the Work-SoC scale actually measures
something different than the general SoC scale (which, as was shown in Study 1, is also
influenced by the working environment). Thus, it is essential for further research to
investigate the incremental validity of the Work-SoC scale by, for instance, testing whether
Work-SoC is more strongly influenced by work characteristics and whether it is a better
predictor of work-related outcomes than general SoC. If the incremental validity of WorkSoC could be established, it would be very interesting to investigate the path in the
salutogenic model, as depicted in Figure 2. The model suggests that job resources allow for
the experience of a coherent work environment (as operationalised through Work-SoC),
which may build SoC and lead to positive health-related outcomes over time. Also, the Work– 35 –

SoC concept could be investigated in relation to interventions—if the job resources and
demands of an employee change, does Work-SoC change as well?
As mentioned previously, the Work-SoC scale is currently being used by several
research institutions across Europe and the US. Considering this, it is important to assess
whether the scale’s factor structure is invariant not only across working groups and times, as
tested in Study 2, but also across languages.
Study 3 did not find any reverse causation effects of work engagement, psychological
capital and work ability on job crafting and thus could not identify conditions and resources
encouraging job crafting. However, because the concept of job crafting is gaining importance,
it is relevant to know about these. Future studies may therefore investigate this more
thoroughly by, for instance, taking into account the possibility of non-linear relationships
between job crafting and its predictors.

5.3)Practical)implications)
5.3.1)Employees)should)be)provided)with)job)resources))
Study 1 shows that providing employees with a resourceful working environment will
help build their SoC, which is one of the most important personal resources in relation to
health and well-being. Furthermore, the study shows that employees with a high SoC create a
more resourceful working environment over time. Thus, providing employees with job
resources may generate a gain cycle, as those resources strengthen SoC, making it more likely
that job resources are created in the working environment. Study 4 points to an additional
positive quality of job resources: They may have the power to break loss spirals. The
strengthening of job resources may occur through collective and externally-initiated
interventions (Bauer & Jenny, 2013) or employee-initiated job crafting, as discussed in Study
3.

5.3.2)Employees)should)be)given)the)opportunity)to)craft)their)jobs)
Study 3 shows that job crafting leads to positive individual outcomes such as work
engagement, psychological capital and work ability, and that these self-initiated behaviours
should thus be encouraged and supported. Here, it is important to note that the concept of job
crafting should not be understood in such a way that all responsibility is given to employees,
who themselves (rather than the organisation) are in charge of creating an environment in
which they thrive. But it is important to realise that these self-initiated behaviours occur and
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that they have the potential to improve employee well-being. Thus, job crafting should be
supported and encouraged by, for instance, providing employees with higher levels of
autonomy or by managers who support proactive behaviour. It is also possible that a
combination of collective organisational redesign and individual job crafting behaviours may
have the most sustainable effects on employee health and well-being.

5.3.3)The)health,promoting)quality)of)working)conditions)can)be)measured)with)the)
Work,SoC)scale)
Based on the results of Study 2, it can be concluded that Work-SoC might serve as a
practical instrument for assessing employees’ perceptions of the health-promoting quality of
their current work situations. For instance, Work-SoC might be included in employee surveys,
collecting relevant information concerning the comprehensibility, the manageability and the
meaningfulness of the current work situation. This aggregated information could then be
communicated back to employees and might open discussions among them (e.g. as part of a
workshop) about what makes their work comprehensible, manageable and meaningful and
how these factors could be strengthened or crafted. The Work-SoC scale might also be used to
plan or evaluate interventions, or as a screening or monitoring device to detect groups or
departments with a particular need for further investigation or intervention.

5.4)Overall)conclusion)
This thesis emphasises the relevance and power of personal and job resources in the
work environment. Job resources build SoC, one of the most important personal resources in
relation to health. Furthermore, it is shown that SoC plays a relevant role in the positive
motivational pathway from job resources to work engagement, thus adding a new perspective
to theory and research from both salutogenesis and POHP. Additionally, the thesis showed
that when employees proactively create a resourceful working environment for themselves,
there are longitudinal positive consequences on their health and well-being. All this provides
evidence that in today’s working life, resourceful work can create employee health and wellbeing though a distinctive, positive pathway complementing the well-established stress-strain
relationship. Further research should provide more evidence for the causality and long-term
effects of the processes and relationships described here, and their practical implications need
to be systematically studied in the field.
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Abstract
This longitudinal study systematically tests different roles of the personal resource
“Sense of Coherence (SoC)” in the motivational process of the job demands-resources model.
More specifically, the first aim was to study whether a resourceful work environment builds
up SoC and whether SoC leads to work engagement. The second aim was to test reverse
relationships with work engagement leading to SoC, and SoC leading to job resources. The
third aim was to test whether SoC has a boosting effect on the relationship between job
resources and work engagement. The study uses a two-wave three-month panel design among
1229 employees working in a broad range of economic sectors and occupations. The results of
longitudinal structural equation modelling showed that job resources and SoC were
reciprocal: T1 job resources predicted T2 SoC, and T1 SoC predicted T2 job resources. In
addition, T1 SoC predicted T2 work engagement. No boosting effect of SoC was found.
Overall, this study shows that providing employees with a resourceful working environment
will help build up SoC in employees, which again may allow for crafting additional job
resources, both of which will lead to positive outcomes such as work engagement.

Keywords: sense of coherence, personal resources, job demands-resources model,
longitudinal, work engagement
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Introduction
In today’s working life, employees are expected to show initiative, be innovative and
to be psychologically connected with their work. Accordingly, organisations must inspire and
enable their employees to apply their full capabilities and should arrange working conditions
with motivating potential and energising resources (Bakker, Albrecht, & Leiter, 2011). In
addition, the uncertainty, complexity, and lack of boundaries in working life have increased,
thus creating a growing need for the sustainable development of employees with more
comprehensible, manageable and meaningful work (Kira, 2003).
A well-established indicator of motivating working conditions is work engagement,
defined as “a positive, fulfilling, work-related state of mind that is characterised by vigour,
dedication and absorption” (Schaufeli & Bakker, 2010). Engaged employees experience their
work as stimulating and energetic, as significant and meaningful, and they are engrossed and
fully concentrated on their work (Bakker et al., 2011). Work engagement is related to relevant
outcomes such as job performance (Bakker & Bal, 2010), customer loyalty (Salanova, Agut,
& Peiró, 2005), innovativeness (Hakanen, Perhoniemi, & Toppinen-Tanner, 2008) and
employee health (Airila et al., 2014), see Halbesleben (2010) for a meta-analysis.
The motivational path leading to work engagement is mostly examined in the context
of the job demands-resources (JD-R) model. One core assumption of this model is that job
resources that are “positively valued physical, social, or organisational aspects of the job that
are functional in achieving work goals, reduce job demands or stimulate personal growth and
development” (Schaufeli & Taris, 2014) lead to work engagement, thus building a
“motivational process” (Bakker & Demerouti, 2007). This has been supported by a number of
studies (e.g. Hakanen, Schaufeli, & Ahola, 2008; Mauno, Kinnunen, & Ruokolainen, 2007;
Schaufeli, Bakker, & Van Rhenen, 2009), see Schaufeli and Taris (2014) for an overview.
However, as already pointed out by early models such as the job characteristics model
(Hackman & Oldham, 1976) or the person-environment fit model (Edwards & Shipp, 2007),
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employees’ functioning and well-being may not only be determined by situational factors
such as job characteristics but also by individual characteristics. Of these individual
characteristics, personal resources might be of particular relevance in relation to the processes
leading to positive outcomes, such as work engagement (Schaufeli & Taris, 2014; Van den
Broeck, Van Ruysseveldt, Vanbelle, & De Witte, 2013). Personal resources are defined as
lower-order, cognitive-affective aspects of an individual’s personality, which reflect positive
beliefs about oneself and the world and which motivate and facilitate goal-attainment (Van
den Heuvel, Demerouti, Schaufeli, & Bakker, 2010). In the context of the conservation of
resources theory, personal resources are described as the psychological characteristics or
aspects of the self that are generally associated with resiliency and that pertain to an
individual’s ability to control and impact one’s environment successfully (Hobfoll, Johnson,
Ennis, & Jackson, 2003).
On the basis of extensive literature, sense of coherence can be considered one of the
most important personal resources in predicting well-being and health (Eriksson & Lindström,
2006). The construct of sense of coherence (SoC) originates from the theory of Salutogenesis,
which seeks to explain the origin of health rather than disease (Antonovsky, 1979). SoC is
defined as:
a global orientation that expresses the extent to which one has a pervasive, enduring,
though dynamic, feeling of confidence that (1) the stimuli deriving from one’s internal
and external environments in the course of living are structured, predictable, and
explicable (comprehensibility); (2) the resources are available to one to meet the
demands posed by the stimuli (manageability); and (3) these demands are challenges,
worthy of investment and engagement (meaningfulness). (Antonovsky, 1987a)
In recent years, SoC has been widely studied in a broad range of research fields. For example,
in a large-scale prospective cohort study it was found that SoC predicts reduced mortality,
even when controlling for a number of factors such as smoking, social class or body mass
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index (Surtees, 2003). Furthermore, SoC predicts reduced psychiatric morbidity (Kouvonen et
al., 2010), sickness absence (Kivimäki et al., 1997) and subjective state of health (Suominen,
Helenius, Blomberg, Uutela, & Koskenvuo, 2001). However, SoC is still surprisingly sparsely
studied in the context of working life and only very few studies (e.g. Fourie, Rothmann, &
Van de Vijver, 2008) have investigated SoC in the context of the JD-R model. Moreover, SoC
has mainly been researched in relation to coping with stressors and demands, and in relation
to negative health outcomes such as depression or burnout. The present study therefore aims
to complement this literature and is the first to investigate SoC and its relation to the positive,
motivational process of the JD-R model. Furthermore, this study contributes a systematic
investigation of different roles of personal resources in the JD-R model using a full panel
design.
In the following section, possible roles of personal resources in general and of SoC in
particular in the processes leading from job resources to work engagement are described and
discussed.

Job resources lead to personal resources, which again lead to work engagement

Job resources lead to personal resources
Working in a resourceful environment may help build up personal resources in
employees. For example, an early study by Kohn & Schooler (1982) reports that positive
learning experiences from the workplace are generalised to life off the job, and thus affect the
personality of an employee. More recently, the concept of “psychological capital” was
discussed, and it was shown that a supportive organisational climate can help build up an
individual’s personal resources (Luthans, Norman, Avolio, & Avey, 2008). A direct effect of
job resources on a concept similar to psychological capital has also been found in other
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studies, both cross-sectionally (Xanthopoulou, Bakker, Demerouti, & Schaufeli, 2007) and
longitudinally (Xanthopoulou, Bakker, Demerouti, & Schaufeli, 2009).
SoC was originally conceptualised as being relatively stable across time (Antonovsky,
1987a). However, this assumption is challenged by a number of studies (e.g. Feldt, Leskinen,
Kinnunen, & Mauno, 2000; Hakanen, Feldt, & Leskinen, 2007; Smith, Breslin, & Beaton,
2003). Furthermore, Antonovsky (1987a, 1987b) himself suggested that working conditions
might influence and shape the SoC of an employee. A longitudinal study by Feldt, Kinnunen,
et al. (2000), could support this assumption: it found that a good organisational climate was
related to a strong SoC. Similarly, using the more specific concept of a “work-related sense of
coherence”, Vogt, Jenny and Bauer (2013) report that job resources may help build up the
perception of comprehensibility, manageability and meaningfulness in the work context.
Based on this literature that suggests that working conditions might influence the SoC, we
formulate our first hypothesis:

Hypothesis 1a: Job resources have a positive, cross-lagged effect on SoC.

Personal resources lead to work engagement
As pointed out by Luthans, Avolio, Avey, and Norman (2007), the existence of job
resources may not only help build up personal resources, but personal resources may, in turn,
lead to positive outcomes. For instance, it was found that personal resources, such as
optimism, self-efficacy, and organisational-based self-esteem, mediate the relation between
job resources and work engagement (Llorens, Schaufeli, Bakker, & Salanova, 2007;
Xanthopoulou et al., 2007).
A core assumption of the salutogenic theory is that SoC leads to health and well-being
(Antonovsky, 1987a). This was supported in a systematic review (Eriksson & Lindström,
2006) and also by a number of studies researching SoC in the workplace. For instance, a high
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level of SoC was found to be related to fewer psychosomatic symptoms and less emotional
exhaustion (Feldt, 1997), fewer stress symptoms (Albertsen, Nielsen, & Borg, 2001) and to
better physical and psychological health in general (Kinman, 2008). Furthermore, Van der
Colff and Rothmann (2009) report that a strong SoC is related to work engagement. The
experience of life – which includes working life – as being comprehensible, manageable and
meaningful may therefore foster the experience of vigour, dedication and absorption in the
workplace. Or put the other way round: It seems plausible that, for example, in constantly
changing and non-supportive working conditions in which employees’ experiences are
chaotic rather than comprehensible and out of their control rather than manageable, high
vigour and absorption at work are unlikely. Similarly, experiencing little meaning in
(working) life will impede dedication. Accordingly, we formulate our next hypothesis:

Hypothesis 1b: SoC has a positive, cross-lagged effect on work engagement.

Taken together, Hypotheses 1a and 1b consider SoC as a mediator between job
resources and work engagement.

Reverse relationships: Work engagement leads to personal resources, which again lead
to job resources
According to conservation of resources (COR) theory, individuals strive to obtain,
retain and protect resources (Hobfoll, 2001). Furthermore, the theory suggests that resources
evolve in caravans: Those who possess resources are more likely and more able to gain more
resources (Hobfoll, 2002). In other words, it can be expected that the relationships between
resources are reciprocal and that resources develop in “gain cycles”. Applying this to our own
study questions, it might not only be the case that job resources lead to SoC and that SoC
leads to work engagement, but that reverse relationships can be expected as well.
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Work engagement leads to personal resources
Fredrickson's (2001) broaden-and-build (BaB) theory suggests that positive emotions
broaden people’s momentary thought-action repertories, thus building up enduring personal
resources. Work engagement, as a state of positive affect and motivation at work, may thus
build up personal resources across time. For example, Xanthopoulou et al. (2009) reports that
work engagement predicted the personal resources self-efficacy, organisational-based selfesteem and optimism across time. Even on the daily level, positive emotions at work are
related to personal resources (Xanthopoulou, Bakker, Demerouti, & Schaufeli, 2012).
To our knowledge, the effect of positive emotions on SoC has not been hypothesised
or studied so far. However, based on BaB theory, it could be expected that positive affective
states at work might help build up an individual’s sense of coherence. For example, if an
employee feels full of energy and highly dedicated to her/his work, this employee will be
more likely to explore and try out new ways to re-structure her/his job both mentally and
practically. These positive changes may, across time, help increase the employee’s overall
sense of comprehensibility, manageability and meaningfulness.
We therefore formulate our next hypothesis:

Hypothesis 2a: Work engagement has a positive, cross-lagged effect on SoC.

Personal resources lead to job resources
As early as 1982, Kohn and Schooler pointed out that the relationship between
personality and working conditions is reciprocal and that employees who hold personal
resources may build more favourable working environments across time. In line with this, a
number of studies show that personal resources foster the experience of job resources. For
example, Judge, Bono and Locke (2000) report that employees’ core self-evaluations (self– 55 –
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esteem, self-efficacy, locus of control, low neuroticism) influence the way they perceive their
job characteristics. Similarly, Xanthopoulou et al. (2007) found that self-efficacy,
organisational-based self-esteem and optimism are significant predictors of job resources.
This was later replicated with longitudinal data (Xanthopoulou et al., 2009). The authors
interpret these results as showing that employees who hold personal resources may be more
likely to identify and create positive aspects in their working environment. In line with this,
Bakker, Tims, and Derks (2012) report that employees with a proactive personality are more
likely to change their job in a favourable way.
In relation to SoC, Feldt, Kivimäki, Rantala, and Tolvanen (2004) argue that
employees with a high SoC might have a greater ability to change their working conditions in
a favourable way. Using longitudinal data of more than 600 managers, they found that SoC
predicted a good organisational climate. Muller and Rothmann (2009) performed a content
analysis on employees’ written replies and found that the perception of helping and
constraining factors in the workplace differed, depending on the employee’s SoC level. Based
on this literature, we formulated the following hypothesis:

Hypothesis 2b: SoC has a positive, cross-lagged effect on job resources.

Personal resources boost the relationship between job resources and work engagement
The definition of personal resources by Hobfoll et al. (2003) implies that personal
resources might not only be reciprocally related to job characteristics and well-being, but that
they may also buffer the effects of job demands on burnout and boost the effects of job
resources on work engagement.
Most previous studies have examined personal resources as a moderator on the
relationship between job demands on negative health-related outcomes. For example, a
longitudinal study found that self-esteem and optimism buffer the effect of job demands on
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exhaustion and mental distress (Mäkikangas & Kinnunen, 2003). Similarly, Pierce and
Gardner (2004) conclude in their review that individuals with a low organisation-based selfesteem react more strongly to negative work-related experiences.
A buffering role of SoC is a central assumption of the salutogenic theory (Antonovsky,
1987a). In line with this, a moderating effect of SoC on the relationship between work
demands and exhaustion was found by Feldt (1997), suggesting that employees with a higher
level of SoC cope more efficiently with work stressors than those with lower levels of SoC.
Similarly, Kinman (2008) reports that academic employees with a stronger SoC might be
protected from the negative impact of some job-related stressors, such as work-home interface
demands.
However, even if not directly hypothesised by the theory of Salutogenesis, SoC might
also boost the effect of job resources on positive outcomes like work engagement. As SoC has
been shown to be related to perceptual processes (Amirkhan & Greaves, 2003; Muller &
Rothmann, 2009), employees with a high SoC might perceive and appraise the resources that
are present in their environment differently and thus utilise them more effectively. In other
words, an employee who perceives life as being comprehensible, manageable and meaningful
might be more likely to identify and profit from those resources that are present in her/his
working life more strongly than other employees (e.g. by asking a supportive supervisor for
advice). We therefore expect that SoC will enhance the positive impact of job resources on
work engagement.
Hypothesis 3: SoC boosts the effect of job resources on work engagement.
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Methods
Participants and procedure
The present study was conducted on longitudinal data with two waves of measurement
and a three-month time interval. Participants from German-speaking countries (Austria,
Germany, Switzerland) were recruited through an online panel data service. They received a
minimal incentive (points, which can be redeemed towards a given service after participating
in several surveys) for their participation. Participation was voluntary, and the anonymity and
confidentiality of the data was assured and emphasised.
A total of 2764 persons clicked on the link that took them to the first page of the
online questionnaire, and 1852 employees completed the questionnaire in the first wave.
Persons who indicated that they worked less than 20 hours per week or not at all, who were
self-employed or who were not within the age range of 18 to 65 years were excluded at the
beginning of the questionnaire.
Fifty per cent of those who completed the questionnaire came from Germany, 31%
from Austria and 18% from Switzerland. The mean age was 39.6 (SD = 9.6 years), and there
were slightly more males (57.5%) than females. Forty-one per cent had completed an
apprenticeship, and 33% had a higher education degree, such as college or university.
Participants came from a broad range of economic sectors and occupations: 11% worked in
the health and social sector, 11% in the public / defence / social security sector, 10% in
trading, 8% in the production of goods, 8% in information / communication, 7% in finance /
insurances, 6% in technology / science, and 5% in education. The remaining participants
came from other sectors, such as the real estate market, the hotel and restaurant industry, and
the transport and building industry. Mean organisational tenure was 9.2 years (SD = 8.8).
Overall, concerning the demographic variables and industrial sectors covered, the study
sample seems to be a good representation of the working population in Austria, Germany and
Switzerland (see Table 1).
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[Insert Table 1 about here]

Three months later, those employees who had completed the first wave were invited
again for a second participation. One hundred and seven participants were excluded because
they had changed their job in the meantime, leaving a sample of 1229 employees who
completed the second questionnaire (66% of those who had completed the first wave).
A test for selective dropouts revealed that men were more likely to participate in both
waves: 61.2% of those who participated in both waves were male, compared to 51.5% of
those who participated in the first wave only (χ2 (1) = 19.6, p < .001). Furthermore,
participants responding to both questionnaires were slightly older, with a mean of 40.5 years
compared to a mean of 37.9 years (F (1) = 29. 8, p < .001). However, no significant
differences were found concerning the study variables of job resources, work engagement and
SoC, and it therefore can be assumed that selective dropout did not bias our results severely.

Measures
All measures that had been validated in languages other than German were translated
into German and checked for accuracy using back-translation.
Job resources. Five job resources that are relevant for a broad range of jobs and
organisations were assessed. Control (6 items, e.g. “I can decide when to take a break”), Role
clarity (5 items, e.g. “I am clear on what is expected of me at work”), Social support by
colleagues (4 items, e.g. “I get the help and support I need from my colleagues”), and Social
support by the supervisor (5 items, e.g. “My line manager encourages me”) were assessed
using the indicator tool developed by the UK Health and Safety Executive (Cousins et al.,
2004). The items were scored on a 5-point scale ranging from 1 (not at all true) to 5 (fully
true). Variety and possibilities for development were assessed with six items from the
salutogenic subjective work analysis questionnaire (Richter, Nebel, & Wolf, 2006; Udris &
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Rimann, 1999). One item from the original scale was reformulated (“With this work, I lose
many abilities that I had before” was changed to “With this work, I can develop my abilities”)
in order to better capture the underlying concept of job resources.
Work engagement was assessed with the nine-item version of the Utrecht Work
Engagement Scale (Schaufeli, Bakker, & Salanova, 2006). It measures the three underlying
dimensions of work engagement “vigour”, (e.g. “At work, I feel like I am bursting with energy”),
“dedication” (e.g. “I am enthusiastic about my job”) and

“absorption” (e.g. “I am immersed in my work”). The

items were scored on a 7-point scale ranging from 0 (Never) to 6 (Always / every day).

Sense of coherence was assessed using the SoC-L9 scale (Schumacher, Wilz,
Gunzelmann, & Brähler, 2000). The scale has been validated in a large, representative
community sample of the German population and consists of those items which had the
highest item-total correlation with Antonovsky’s (1987a) original 29-item “Orientation to
Life” questionnaire measuring SoC. The scale has a seven-point answering scale and three
dimensions: “comprehensibility” (e.g. “Do you have the feeling that you are in an unfamiliar
situation and don’t know what to do?” with an answering scale from “Very often” to “Very
seldom or never”), “manageability” (e.g. “When you think of difficulties you are likely to face
in important aspects of your life, do you have the feeling that...” with an answering scale from
“you will always succeed in overcoming the difficulties” to “you won’t succeed in
overcoming the difficulties”) and “meaningfulness” (e.g. “Doing the things you do every day
is...” with an answering scale from “a source of deep pleasure and satisfaction” to “a source of
pain and boredom”).

Data analysis
Data was analysed using structural equation modelling techniques with the AMOS 21
software package. Job resources were indicated by their respective subscales, work
engagement was indicated by its subdimensions of vigour, dedication and absorption, and
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SoC was indicated by its subdimensions of comprehensibility, manageability and
meaningfulness. Models were evaluated using the Root Mean Square Error of Approximation
(RMSEA), the Comparative Fit Index (CFI), the Normed Fit Index (NFI) and the TuckerLewis Index (TLI) with the conventional cut-off values (i.e. RMSEA < .08; CFI > .95; NFI >
.95; TLI > .95) (Schermelleh-Engel, Moosbrugger, & Möller, 2003).
First, confirmatory factor analyses were performed to test whether the concepts of job
resources, work engagement and SoC can be distinguished. A single factor model (with one
latent factor for each wave of measurement) was compared to a three-factor model (with three
latent factors for each wave of measurement). As shown in Table 3, it was found that the onefactor model showed a very poor fit to the data while the three-factor model showed a good fit
to the data.
As a second preliminary step for the data analyses, the direct effect model of job
resources on work engagement was estimated. As can be seen in Table 3, this model showed a
good fit to the data, and job resources T1 had a significant cross-lagged effect on work
engagement T2 (st. β = .15, p < .001). Additionally, reciprocal relationships between job
resources and work engagement were found.
For testing mediation with two waves, the procedure recommended by Cole and
Maxwell (2003) and Taris and Kompier (2006) was applied. They suggest conducting two
separate regressions: First, the mediator T2 is regressed on the predictor T1, controlling for
baseline values of the mediator T1. Second, the outcome T2 is regressed on the mediator T1,
controlling for baseline values of the outcome T1. In the present study, this implies two crosslagged tests: First, the causal relationship between job resources and SoC is investigated;
second, the causal relationship between SoC and work engagement is established.
Furthermore, concerning the hypothesised reciprocal relationships between job
resources and SoC, several alternative models were compared. First, a stability model,
without cross-lagged effects and in which both job resources and SoC are predicted by their
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respective baseline values, was tested. This model then was compared to a causal model, in
which job resources T1 have a cross-lagged effect on SoC T2. In the next step, a reversed
causal model, where SoC T1 has a cross-lagged effect on job resources, was tested. And
finally, a reciprocal model, in which job resources and SoC influence each other reciprocally,
was fitted to the data. These models are nested and can be compared using chi-squaredifference tests (Jöreskog & Sörbom, 1993). Similarly, in the next phase, the reciprocal
relationships between SoC and work engagement were tested using the stepwise procedure of
comparing alternative models as described above.
Error terms of T1 indicators were allowed to covary with the corresponding T2 error
terms. Furthermore, correlations between the latent variables at T1 and between their error
terms at T2 were allowed as well.
For testing whether SoC has a boosting effect on the relationship between job
resources and work engagement, moderated structural equation modelling (MSEM) was
conducted with a separate model containing four exogenous latent factors (SoC at T1, job
resources at T1, their interaction, and work engagement at T1) and one endogenous latent
factor (work engagement at T2) using the procedure by Mathieu, Tannenbaum and Salas
(1992) as described by Cortina, Chen and Dunlap (2001). Each exogenous factor was
indicated by its standardised factor score and the paths to their respective indicator were fixed
using the square roots of their reliabilities. The error variances of each indicator were set
equal to the product of its variance and one minus its reliability. The reliability score of the
interaction term was calculated as described by Cortina et al. ( 2001).

Results
Descriptive statistics
Means, standard deviations, Cronbach alphas and correlations among the study
variables are presented in Table 2. Cronbach alphas are good for both times of measurement,
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except for the manageability and comprehensibility-subdimensions of SoC, which had
somewhat lower values (.66 and .72 at T1). All study variables are positively correlated with
each other. Test-retest-correlations between the T1 and the T2 variables range between .63
and .79, thus indicating a relatively high stability.

[Insert Table 2 about here]

Cross-lagged relationships between the study variables
As a first step in testing the hypotheses, the cross-lagged associations between job
resources and SoC were investigated. As shown in Table 3, the reciprocal model fitted the
data better than the stability model, the causality model or the reversed causation model.

[Insert Table 3 about here]

This means that job resources and SoC influenced each other reciprocally: job
resources T1 had a significant, cross-lagged effect on SoC T2 (st. β = .07, p < .01) and SoC
T1 had a significant cross-lagged effect on job resources T2 (st. β = .10, p < .001) (see Figure
1), thus supporting Hypotheses 1a and 2b.

[Insert Figure 1 about here]

In the second step, the cross-lagged associations between SoC and work engagement
were investigated. It was found that the causality model fitted the data better than the stability
model (see Table 3) and that SoC had a significant cross-lagged effect on work engagement
(st. β = .08, p < .001) (see Figure 2), thus supporting Hypothesis 1b. In the next step, a
reversed causal model with a cross-lagged effect of work engagement T1 on SoC at T2 and a
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model with reciprocal relationships were tested (see Table 3). However, chi-square difference
tests showed that the model fit was not improved by adding a path in the reverse causal
direction (from work engagement to SoC). Furthermore, the path from work engagement to
SoC did not reach significance, thus providing additional evidence that the relationship
between SoC and work engagement is not reciprocal and rejecting Hypothesis 2a.

[Insert Figure 2 about here]

Boosting effect of sense of coherence
Results of MSEM showed that the path coefficient from the interaction term of job
resources and SoC at T1 to work engagement at T2 did reach significance (st. β = -.05, p < .05;
χ

2 = 139.17; df = 20, CFI = .989; NFI = .987; TLI = .980; RMSEA = .070), even when

controlling for work engagement T1. The negative value of the path coefficient suggests that
the effect of job resources on work engagement was weaker for those with a higher SoC, thus
rejecting Hypothesis 3.
To summarise, results of longitudinal structural equation modelling showed that job
resources and SoC were reciprocal: Job resources at T1 predicted SoC at T2 (Hypothesis 1a),
and SoC at T1 predicted job resources at T2 (Hypothesis 2b). In addition, SoC at T1 predicted
work engagement at T2 (Hypothesis 1b), but work engagement at T1 did not have an effect on
SoC at T2 (Hypothesis 2a). No boosting effect of SoC on the relationship between job
resources on work engagement was found (Hypothesis 3). On the contrary, the effect of job
resources on work engagement was weaker for those with a higher SoC.

Discussion
The main purpose of this longitudinal study using full panel design was to
systematically test different roles of the salutogenic personal resource called SoC in the
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motivational process of the JD-R model. In particular, we aimed (1) to study whether a
resourceful work environment builds up SoC, and whether SoC leads to work engagement, (2)
to test reverse relationships with work engagement leading to SoC, and SoC leading to job
resources, and (3) to test whether SoC has a boosting effect on the relationship between job
resources and work engagement. Theoretically, we aimed at combining two flourishing fields
of research: Antonovsky’s salutogenic theory and research that has mainly been studied in
epidemiology and health promotion literature and the JD-R model that has been highly
influential during the past decade in occupational health psychology research.

Sense of coherence mediated the relationship between job resources and work
engagement
As hypothesised, our study indicated that job resources predict future SoC, which in
turn predicts work engagement. Thus, providing employees with control, role clarity, social
support and opportunities for development helps them build up their SoC, which again will,
across time, make it more likely that they are vigorous, dedicated and absorbed in their work.
This finding is in line with Antonovsky’s (1987a, 1987b) suggestion that a resourceful
working environment will strengthen the employee’s view of the world as being
comprehensible, manageable and meaningful. In agreement with this, previous studies have
found that SoC is not a fixed personality trait but that it can be shaped through experiences
inside and outside work life (Albertsen et al., 2001; Feldt, Kinnunen, et al., 2000; Feldt,
Kokko, Kinnunen, & Pulkkinen, 2005). However, even though the relevance of positive
factors in the workplace for the SoC of employees was pointed out as early as 1987
(Antonovsky, 1987b), this study is one of the first to investigate the relationship of SoC to
resources (rather than stressors or demands) and to a positive outcome such as work
engagement (rather than negative outcomes such as burnout) and therefore adds relevant
knowledge concerning the role of SoC in working life.
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Regarding the second study aim of contributing to research on the general role of
personal resources in the JD-R model, our results extend previous studies by Xanthopoulou et
al. (2007, 2009) by confirming the mediating role of personal resources (here SoC) in the
motivational path using a large, longitudinal and heterogeneous sample of employees.
Moreover, our study suggests that not only several personal resources but a single salutogenic
individual resource – sense of coherence – can boost both work engagement and job
resources.

Work engagement did not lead to sense of coherence
Although previous studies have shown that positive affective states at work (i.e. work
engagement) may build up personal resources across time (Hakanen, Perhoniemi, et al., 2008;
Xanthopoulou et al., 2009), we did not find support for this in our study. One possible reason
for this might be that sense of coherence is a very general resource, while some of the
personal resources investigated in the other studies were more work-related (e.g.
organisational-based self-esteem). In other words, even though positive emotions such as
work engagement may broaden an employee’s thought-action repertoire and thus allow for
more initiative and creativity (Fredrickson, 2001), this does not have an effect on her/his
general sense of comprehensibility, manageability and meaningfulness. A second explanation
why we did not find the expected effect may also be that the time lag employed in our study
was rather short. Perhaps the processes as suggested by the broaden and build theory
(Fredrickson, 2001) need more time to produce measureable effects in such a general and
more stable personal resource as SoC.

Sense of coherence led to job resources
In line with other studies reporting that personal resources may lead to job resources
(Xanthopoulou et al., 2007, 2009), we hypothesised and found that SoC predicts future job
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resources. In other words, employees who see their world as comprehensible, manageable and
meaningful are more likely to create a resourceful work environment across time. This finding
may be interpreted using the concept of job crafting, which describes self-initiated forms of
behaviour in which employees proactively shape the characteristics of their jobs in order to
align them with their own abilities, needs and preferences (Wrzesniewski & Dutton, 2001).
Apparently, employees with a high sense of coherence craft their jobs by increasing the
resources in their work. For instance, they might ask colleagues for advice, try to learn new
things at work or request feedback from their supervisor (Tims, Bakker, & Derks, 2012).
Together with the finding that job resources help build up the SoC of employees, this
result indicates that there is a reciprocal relationship between job resources and sense of
coherence: The availability of job resources makes it more likely that employees develop their
sense of coherence. Similarly, a high sense of coherence makes it more likely that employees
create a resourceful work environment. This finding is in line with other studies suggesting
that resources develop in cycles (Hakanen, Schaufeli, et al., 2008; Xanthopoulou et al., 2009),
thus providing further support for the conservation of resources theory (Hobfoll, 2002).

No boosting effect of sense of coherence
We hypothesised that SoC would boost the effect of job resources on future work
engagement, as employees with a high SoC might perceive, appraise and use the resources in
their working environment more effectively. However, this was not found. On the contrary,
our results suggest that the effect of job resources on work engagement was slightly weaker
for those with a higher SoC. One possible explanation might be that SoC is a strong resource
in itself (cf. Antonovsky, 1987a) and for those individuals who perceive their life as being
comprehensible, manageable and meaningful, job resources (or lack thereof) may simply
seem less important. Furthermore, individuals with a high SoC might more strongly draw
resources from areas other than the workplace (e.g. their relationships and families). A third
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explanation might be ceiling effects, as those with a high SoC already tend to be highly
engaged in their work. However, one should keep in mind that this moderating effect was,
even though statistically significant, very weak.

Limitations
The present study has some limitations that should be considered. First, as all of the
investigated measures were self-reported, common method biases may have influenced our
results (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003). However, constructs such as sense
of coherence or work engagement are difficult to measure with methods other than selfreports. Additionally, the longitudinal design of our study reduces the risk of common method
bias (Doty & Glick, 1998). However, it would be interesting for future studies to investigate
the processes between job resources, SoC, work engagement, and some more objectively
measured outcomes such as innovation, productivity, or health-related outcomes.
Second, the cross-lagged effects that were found in this study were relatively small.
However, as most psycho-social concepts (Taris & Kompier, 2006), job resources, sense of
coherence and work engagement are relatively stable across time. Accordingly, most of the
variance in the T2 concepts could be explained by the respective T1 concepts. However,
considering that our study – regardless of the relative stability of the study variables – did find
significant relationships at all within the rather short time frame of three months indicates that
these relationships are of relevance. Furthermore, even though the effects were small, the
findings are supported by model comparisons and good fit indices.
Third, the model as a whole (with job resources, sense of coherence, work engagement
and their cross-lagged relationships in one single model) was not tested in this study.
However, when using a longitudinal design with two time lags, the recommended procedure
is to test separate models (Cole & Maxwell, 2003; Taris & Kompier, 2006), and our study
overcomes the major shortage of cross-sectional studies by testing both causal and reversed
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causal relationships (Zapf, Dormann, & Frese, 1996). The future challenge would be to test
our model with a 3-wave design.

Overall conclusion
Overall, this study systematically investigated different roles of SoC in the
motivational process of the JD-R model using a large, longitudinal and heterogeneous sample
of different employee groups. In line with the perspective of positive occupational health
psychology (Bakker & Derks, 2010), this study emphasises the importance of both job and
personal resources. It shows that providing employees with a resourceful working
environment will help build up SoC in employees, which again may allow for crafting
additional job resources, both of which will lead to positive outcomes such as work
engagement.
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Sector: % education

Sector: % technology / science

Sector: % finance/insurances

Sector: % information / communication

Sector: % production of goods

Sector: % trading

Sector: % public / defence / social security

Sector: % health and social

Education: % higher education degree

Education: % apprenticeship

Mean age

% males

Variable

9.2

5

6

7

8

8

10

11

11

33

41

39.6

58

Present study

9.6

6

5

4

2

16

15

7

9

32

39

40.4

54

AU a

10.8

6

5

3

3

19

14

8

11

29

49

42.7

54

Db

-

7

8

4

3

14

14

5

14

37

34

41.1

55

CH c

Table 1

Mean organisational tenure

Note. AU = Austria; D = Germany; CH = Switzerland; - = information not available
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c

Statistik Austria (2012)

Information retrieved from www.destatis.de

Information retrieved from www.bfs.admin.ch
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Table 2

.82

SD

.85

.82

α

.33

.30

.30

.34

.30

.41

.42

.31

.33

.21

.34

.51

.49

.50

.32

.30

.21

.44

.34

.56

.62

.55

.42

.37

.24

.21

.29

.32

.35

.57

.64

.25

.42

.46

.45

.77

.26

.50

.54

.53

.27

.89

.87

.28

.90
.26

colleagues T1
4. social support by
supervisor T1
5. variety /
possibilities for
development T1
6. comprehensibility
T1
7. manageability T1
8. meaningfulness

11. absorption T1

T1

12. control T2

.25

12

13

14

15

16

17

18

Means (M), Standard Deviations (SD), Internal Consistencies (Cronbach’s α) and correlations between the study variables (N = 1229)
M

.83

.41

.34

.37

.48

.35

11

3.49
.64

.91

.22

.37

.39

.29

.38

10

4.30
.80

.89

.27

.41

.36

.36

9

3.69

.97

.66

.28

.43

.22

.32

8

3.37

.86

.74

.31

.40

.30

7

3.37

1.36

.86

.33

.21

.28

6

5.00
1.22

.90

.31

.25

5

4.98
1.26

.90

.72

.34

4

Variables

5.08

1.43

.91

.32

3

1. control T1

4.42

1.49

.83

.68

2

2. role clarity T1

4.64

.81

1.49

.21

4.21

1

9. vigour T1

4.47

.88

3. social support by

10. dedication T1

3.42

.70

13. role clarity T2
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4.54

4.33

5.03

4.95

5.02

3.32

3.30

3.64

1.51

1.45

1.28

1.26

1.37

.87

1.03

.84

.90

.91

.90

.86

.76

.70

.90

.93

.85

.27

.30

.28

.25

.24

.20

.35

.24

.20

.34

.39

.36

.32

.31

.30

.25

.31

.30

.28

.30

.29

.30

.31

.22

.27

.41

.67

.40

.44

.44

.29

.30

.23

.39

.76

.45

.50

.56

.47

.37

.32

.22

.79

.35

.28

.27

.30

.32

.54

.56

.63

.23

.18

.21

.35

.39

.40

.69

.73

.51

.31

.25

.32

.42

.47

.49

.79

.66

.46

.38

.30

.29

.72

.71

.75

.47

.42

.31

.51

.42

.33

.73

.77

.71

.47

.41

.27

.56

.40

.31

.74

.73

.71

.44

.37

.24

.51

.39

.29

.32

.34

.33

.29

.26

.24

.42

.33

.29

.37

.42

.40

.34

.30

.31

.30

.42

.43

.32

.32

.33

.32

.32

.28

.31

.53

.44

.47

.47

.31

.30

.25

.41

.58

.63

.55

.40

.32

.22

.27

.30

.34

.59

.64

.37

.40

.43

.79

.46

.50

.52

.89

.88

14. social support by

20. vigour T2

1.50

colleagues T2

21. dedication T2
4.38

T2

19. meaningfulness

T2

18. manageability

T2

comprehensibility

17.

development T2

possibilities for

16. variety /

supervisor T2

15. social support by

22. absorption T2

Note. All correlations are statistically significant (p < .001)
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Table 3

df
197
183

CFI
.844
.969

TLI
.817
.961

NFI
.837
.961

RMSEA
.123
.057

Fit statistics for the study models (N = 1229)
χ2
3869.87
914.53

Model description
Measurement model with a single factor
Measurement model with three factors

Model
Msingle
Mthree

.068
.067
.067
.067

.057
.056
.057
.056

.052
.051
.051
.050

.965
.966
.966
.967

.986
.987
.986
.987

.969
.970
.970
.971

.961
.962
.962
.962

.983
.984
.983
.984

.969
.969
.970
.970

.970
.971
.971
.972

.989
.989
.989
.990

.976
.977
.977
.978

92
91
91
90

44
43
43
42

92
91
91
90

608.49
589.66
596.13
583.82

218.19
207.25
214.54
204.67

391.97
382.47
378.57
370.97

Cross-lagged relationships between job resources and work engagement
M0stabil
Stability model
M0causal
Causality model (M0stabil + job resources → work engagement)
M0reversed
Reversed causation model (M0stabil + work engagement → job resources)
M0reciprocal
Reciprocal model (M0causal + M0reversed)

Cross-lagged relationships between job resources and sense of coherence
M1stabil
Stability model
M1causal
Causality model (M1stabil + job resources → SoC)
M1reversed
Reversed causation model (M1stabil + SoC → job resources)
M1reciprocal
Reciprocal model (M1causal + M1reversed)

Cross-lagged relationships between sense of coherence and work engagement
M2stabil
Stability model
M2causal
Causality model (M2stabil + SoC → work engagement)
M2reversed
Reversed causation model (M2stabil + work engagement → SoC)
M2reciprocal
Reciprocal model (M2causal + M2reversed)

Note. ***p < .001; **p < .01; *p < .05; ns = not significant
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M2stabil vs M2causal
M2stabil vs M2reversed
M2stabil vs M2reciprocal
M2causal vs M2reciprocal
M2reversed vs M2reciprocal

M1stabil vs M1causal
M1stabil vs M1reversed
M1stabil vs M1reciprocal
M1causal vs M1reciprocal
M1reversed vs M1reciprocal

M0stabil vs M0causal
M0stabil vs M0reversed
M0stabil vs M0reciprocal
M0causal vs M0reciprocal
M0reversed vs M0reciprocal

Model comparison

10.94***
3.65, ns
13.52**
2.58, ns
9.87**

9.5**
13.4***
21***
11.5***
7.6**

18.83***
12.36***
24.67***
5.84*
12.31***

Δ χ2

1
1
2
1
1

1
1
2
1
1

1
1
2
1
1

Δ df

!
!

Figure 1. The final model of the statistically significant cross-lagged relationships between job resources and SoC (N=1229)
Note. ***p<.001; **p<.01
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Figure 2. The final model of the statistically significant cross-lagged relationships between SoC and work engagement (N=1229)
Note. ***p<.001; **p<.01
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Abstract
This longitudinal study examines the consequences of job crafting on three important
employee outcomes: psychological capital as a work-related personal resource, work
engagement as an indicator for employee well-being, and work ability as a general measure of
employee health and functioning. Additionally, reverse causation effects of these three
employee outcomes on job crafting are tested. The study uses a three-wave, three-month panel
design to survey 940 employees working in a broad range of economic sectors and
occupations. The results of longitudinal structural equation modelling showed that job
crafting predicted psychological capital, work engagement and work ability over time. No
reverse causation effects were found. Overall, this study shows that proactively building up a
resourceful and challenging work environment for oneself can lead to diverse positive
outcomes relevant for employee health and well-being. As a conclusion, employees should be
encouraged and given the opportunity to craft their own jobs.

Keywords: job crafting; longitudinal; work engagement; work ability; psychological capital
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Introduction
Working conditions have a major effect on the health and well-being of employees
(e.g. Rahkonen et al., 2006; Stansfeld & Candy, 2006). Thus, organisations should be
interested in providing a working environment in which employees feel engaged, resourceful
and healthy. Recently, there has been growing interest in the fact that employees themselves
can individually make changes and improvements in their working conditions, or, in other
words, “craft” their jobs (Tims & Bakker, 2010; Wrzesniewski & Dutton, 2001). At present,
little is known about the consequences of these job crafting behaviours for employee health
and well-being. The main aim of this three-wave observational study is to examine the effects
of job crafting that occurs independently of an external intervention on three important
employee outcomes: work engagement, psychological capital and work ability. Reverse
causation effects of these three employee outcomes on job crafting are also tested.

Traditional, Externally Initiated Approaches to Job Design
A number of early models, such as Herzberg’s motivation hygiene theory (Herzberg,
Mausner & Snyderman, 1959), the job characteristics model (Hackman & Oldham, 1976) and
the demand control model (Karasek, 1979) emphasise the fact that the way work is designed
has a critical influence on employees’ motivation, health and well-being. This was further
developed in the job demands-resources (JD-R) model, which has become very influential in
occupational health psychology research (Schaufeli & Taris, 2014). One core assumption of
this model is that “job resources”—aspects of the job that are functional in achieving workrelated goals, reducing job demands and associated costs, or stimulating personal growth and
development—lead to positive outcomes such as work engagement. On the other hand, “job
demands”—aspects of the job that require sustained effort and are therefore associated with
certain costs—are associated with negative outcomes such as burnout (Bakker & Demerouti,
2007). Accordingly, traditional job re-design interventions aim at improving employees’ well– 95 –
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being by optimising the balance between their job resources, such as social support or
autonomy, and their job demands, such as time pressure or work overload. This is normally
done on a collective level, either by expert-driven or participatory approaches (Morgeson &
Humphrey, 2008; Parker & Ohly, 2008).
However, with the increasing complexity, flexibility and diversity of working life,
employees’ personal initiative and proactive behaviours to identify and solve problems are
gaining importance (Demerouti & Bakker, 2014; Ghitulescu, 2006). In other words, job redesign is no longer only seen as a collective, externally initiated process as described above,
but also as an individual process in which employees themselves actively shape or “craft”
their own work environment (Berg, Dutton & Wrzesniewski, 2008).

The Concept of Job Crafting
“Job crafting” describes self-initiated forms of behaviour in which employees
proactively shape the characteristics of their jobs in order to align them with their own
abilities, needs and preferences (Wrzesniewski & Dutton, 2001). Employees may engage in
three types of job crafting. First, they may craft their tasks by taking on more or different
tasks. Second, they may craft their working relationships by changing their ways of
interacting with others at work. Third, they may engage in cognitive crafting and change the
ways in which they think about their job. By proactively making these changes, employees
can make their work more engaging and meaningful (Tims & Bakker, 2010; Tims, Bakker &
Derks, 2013; Wrzesniewski & Dutton, 2001).
In relation to the JD-R model, job crafting has been conceptualised as self-initiated
changes at the level of job resources and job demands (Tims & Bakker, 2010). An employee
might, for example, increase social job resources by asking a colleague for advice, increase
structural (task-related) job resources by trying to learn new things at work, or reduce job
demands by avoiding contact with unpleasant clients (Tims, Bakker & Derks, 2012). Based
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on the finding that certain so-called “challenging demands” are related to positive outcomes
(Crawford, Lepine & Rich, 2010), crafting challenges might be another important way to
increase personal growth and satisfaction. An employee might, for example, increase
challenging demands by taking on extra tasks or by asking for more responsibility (Tims et
al., 2012). This conceptualisation does not imply the cognitive crafting aspect as described by
Wrzesniewski and Dutton (2001). The reason for this is that cognitive crafting represents a
more passive adaptation to the work situation and does not capture actual proactive changes
(Bakker, Tims & Derks, 2012).

Aims of the Study
As pointed out by Tims and Bakker (2010) as well as Oldham and Hackman (2010),
there is a need for longitudinal studies that address the consequences of job crafting. The main
purpose of this study is to investigate the consequences of ongoing job crafting on three
positive outcomes that are relevant both for the individual employee and for the organisation:
work engagement, psychological capital and work ability. Thus, we aim to extend existing
research on job crafting and work engagement by investigating broader outcomes such as
personal resources and the concept of work ability as a relevant indicator of employee health
and well-being. Additionally, we aim to examine reverse causation effects with work
engagement, psychological capital and work ability as possible predictors of job crafting.

The Consequences of Job Crafting
Work engagement is defined as “a positive, fulfilling, work-related state of mind that
is characterised by vigour, dedication and absorption” (Schaufeli & Bakker, 2010). Engaged
employees experience their work as stimulating and energetic, significant and meaningful,
and they are engrossed and fully concentrated on their work (Bakker, Albrecht & Leiter,
2011). Work engagement is related to other relevant positive outcomes such as job
– 97 –

!
performance (Bakker & Bal, 2010), customer loyalty (Salanova, Agut & Peiró, 2005),
innovativeness (Hakanen, Perhoniemi & Toppinen-Tanner, 2008), productivity and pay level
(Hakanen & Koivumäki, 2014), and employee health (Airila et al., 2014), see Halbesleben
(2010) for a meta-analysis.
As mentioned above, one core assumption of the JD-R model is that job resources lead
to work engagement. A possible mechanism explaining this association relates to the intrinsic
motivational role of job resources: they satisfy basic human needs for autonomy, connection
and competence, and thus stimulate an individual’s motivation and engagement (Deci &
Ryan, 2000; Van den Broeck et al., 2008). Additionally, job resources have an extrinsic
motivational role, as they are instrumental in achieving work goals and increase the
willingness to put effort into one’s work (Schaufeli & Taris, 2013). Furthermore, challenging
demands have been shown to be related to work engagement (Van den Broeck et al., 2010).
Accordingly, if an employee crafts her or his job by increasing job resources and challenging
demands, this should foster feelings of vigour, dedication and absorption at work.
The cross-sectional studies by Bakker, Tims and Derks (2012) and Tims et al. (2012)
could confirm that job crafting and work engagement are related. Additionally, job crafting
predicted work engagement on the daily level (Petrou et al., 2012) and on the team level
(Tims et al., 2013). A study by Tims, Bakker and Derks (2013) showed that job crafting was
positively associated with later work engagement and that this effect was mediated by an
increase in structural and social job resources. We therefore formulate our first hypothesis:

Hypothesis 1a: Job crafting at T1 has a positive, cross-lagged effect on work
engagement at T2, and similarly from T2 to T3.
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Psychological capital (PsyCap) consists of the four positive psychological resources,
hope, optimism, efficacy and resilience (Avey et al., 2011). It has been defined by Luthans et
al. (2007) as:
an individual’s positive psychological state of development that is characterised by:
(1) having confidence (self-efficacy) to take on and put in the necessary effort to
succeed at challenging tasks; (2) making a positive attribution (optimism) about
succeeding now and in the future; (3) persevering toward goals and, when necessary,
redirecting paths to goals (hope) in order to succeed; and (4) when beset by problems
and adversity, sustaining and bouncing back and even beyond (resilience) to attain
success. (p. 542)
PsyCap is related to employee attitudes such as satisfaction and organisational
commitment (Luthans et al., 2008) and to several measures of performance (Luthans et al.,
2007; see Avey et al., 2011, for a meta-analysis). Unlike personality traits such as core selfevaluations (Judge, Bono & Locke, 2000), the personal resources of the PsyCap construct are
explicitly defined as “state-like” and open to change and development (Luthans & Youssef,
2007), which makes them appropriate for the present study.
Several authors have reasoned that job crafting might have an impact on personal
resources such as self-efficacy (Bell & Staw, 1989) and resilience (Berg et al., 2008).
Following these lines of argument, it seems possible that job crafting also influences the
personal resource of PsyCap. A possible mechanism explaining this could be that successful
crafting behaviour will most likely require utilising and thus strengthening the four PsyCap
resources of hope, efficacy, resilience and optimism. Additionally, positive experiences from
the workplace, such as the experiences of job resources, may be generalised to other situations
and thus enhance personal resources (Kohn & Schooler, 1982).
Also, a direct effect of job resources on self-efficacy, self-esteem and optimism has
been found in other studies, both cross-sectionally (Xanthopoulou et al., 2007) and
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longitudinally (Xanthopoulou et al., 2009). We therefore expect that the activity of crafting a
job will build up the psychological resources of hope, efficacy, resilience and optimism:

Hypothesis 1b: Job crafting at T1 has a positive, cross-lagged effect on psychological
capital at T2, and similarly from T2 to T3.

The concept of “work ability” refers to the physical, psychological and social
capability of a worker to carry out her or his work, which implies having the occupational
competence, the health and the occupational virtues that are required for managing one’s
work tasks (Ahlstrom et al., 2010; Tengland, 2011). Based on the stress-strain model
(Rohmert, 1986), work ability has also been defined as the balance between the demands of
the job and the resources of the employee (Ilmarinen et al., 2008). Thus, work ability refers to
an employee’s functional capacity (Van den Berg et al., 2009). Several studies suggest that
work ability may have positive consequences, particularly on future health (Ahlstrom et al.,
2010; Seitsamo et al., 2011). In addition, a study among managers indicated that
developmental trajectories of work ability were related to organisational commitment (Feldt et
al., 2009).
A review by Van den Berg et al. (2009) showed that task-related resources such as
autonomy, possibilities for development, and responsibility are related to work ability.
Additionally, a recent study among Finnish firefighters found that both task resources and
social resources (such as supervisory and interpersonal relations) predicted work ability ten
years later (Airila et al., 2014). Hence, if an employee crafts her or his job, this is expected to
improve work ability through enhancing task-related and social resources. We therefore
formulate the following hypothesis:
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Hypothesis 1c: Job crafting at T1 has a positive, cross-lagged effect on work ability at
T2, and similarly from T2 to T3.

Antecedents of Job Crafting
In sum, we expect that job crafting will lead to a number of positive outcomes.
However, it is possible that these relationships are more dynamic: According to Hobfoll's
(2002) conservation of resources (COR) theory, resources evolve in cycles or so-called
“caravans”: those who possess resources are more likely and more able to gain more
resources. This was supported by a number of longitudinal studies reporting reciprocal
causation (e.g. Hakanen et al., 2008; Llorens et al., 2007; Xanthopoulou et al., 2009).
Accordingly, it might not only be the case that job crafting leads to positive outcomes such as
work engagement, psychological capital and work ability. In addition, engaged, resourceful
and healthy employees might in turn be more likely to further enhance their resources through
job crafting.
For the case of work engagement, Bakker (2011) already suggested that the
relationship between job crafting and work engagement is probably a dynamic one. This
assumption is in line with numerous theories stating that positive affect facilitates approach
action tendencies (e.g. Fredrickson, 2001; Watson et al., 1999). Thus, an engaged employee
who is in a positive state of vigour, dedication and absorption might be more likely to think
innovatively and to see possible opportunities for job crafting. Empirical support for this
assumption was found by Sonnentag (2003), who reports that on days in which employees felt
engaged, they also displayed more proactive work behaviours such as improving present
working conditions and searching for learning opportunities. In line with this, a longitudinal
study by Hakanen, Perhoniemi and Toppinen-Tanner (2008) found that work engagement had
a positive impact both on future personal initiative and job resources. Accordingly, we expect
that engaged employees will be more likely to craft their working environment:
– 101 –

!
Hypothesis 2a: Work engagement at T1 has a positive, cross-lagged effect on job
crafting at T2, and similarly from T2 to T3.

Kohn and Schooler (1982) pointed out that the relationship between personality and
working conditions is a reciprocal one, and that employees who hold personal resources may
create more favourable working environments over time. In line with this, Xanthopoulou et al.
(2009) found that self-efficacy, organisational-based self-esteem and optimism are significant
predictors of job resources. Explicitly using the concept of job crafting, Bakker et al. (2012)
found that employees with proactive personalities are more likely to change their job in a
favourable way. Similar relationships can be expected with psychological capital: individuals
who are high on hope, efficacy, resilience and optimism feel confident in initiating changes
and believe that their behaviour will lead to successful outcomes, which may increase their
likelihood of actively engaging in job crafting behaviour. Accordingly, we formulate our next
hypothesis:

Hypothesis 2b: Psychological capital at T1 has a positive, cross-lagged effect on job
crafting at T2, and similarly from T2 to T3.

Work ability has been described as a health-related resource that may have several
beneficial effects on employee well-being (Airila et al., 2014). According to COR theory, we
assume that this resource will make it more likely that employees build up further resources,
for instance, by crafting their jobs. Thus, if an employee has an enhanced physical,
psychological and social capability to carry out her or his regular work task, this capability
will most likely also facilitate job crafting behaviour. Further, an employee with full work
ability will not only be capable, but also more motivated (Airila et al., 2012) to be proactive.
Although there are not many studies focusing on the reversed positive impacts of work ability,
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the study by Airila et al. (2014) showed that work engagement partially mediated the impact
of baseline work ability on work ability ten years later, suggesting positive reciprocal
relationships. Accordingly, we formulate our next hypothesis:

Hypothesis 2c: Work ability at T1 has a positive, cross-lagged effect on job crafting at
T2, and similarly from T2 to T3.

Methods
Participants and Procedure
The present study was conducted on longitudinal data with three waves of
measurement and three-month time intervals between measurements. Participants from
German-speaking countries (Austria, Germany, Switzerland) were recruited through an online
panel data service. They received a minimal incentive (points, which can be redeemed
towards a given service after participating in several surveys) for their participation.
Participation was voluntary, and the anonymity and confidentiality of the data was assured
and emphasised.
In the first wave, a total of 2,764 persons clicked on the link that took them to the first
page of the online questionnaire, and 1,852 employees completed the questionnaire. Persons
who indicated that they worked less than 20 hours per week or not at all, who were selfemployed or who were not within the age range of 18 to 65 years were excluded at the
beginning of the questionnaire.
Three months later, those who had completed the first wave were invited again for a
second participation, and 1,229 employees answered this second questionnaire (66% of the
1,852 who had completed the first wave). For the third wave, six months after the baseline
measurement, 940 still participated in the study, which is 76% of Time 2 participants.
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Of those who completed the baseline questionnaire, 50% came from Germany, 31%
from Austria and 18% from Switzerland. The mean age was 39.6 (SD = 9.6 years), and there
were slightly more males (57.5%) than females. Regarding education levels, 41% had
completed an apprenticeship, and 33% had a higher education degree, such as college or
university. Participants came from a broad range of economic sectors and occupations: 11%
worked in the health and social sector, 11% in the public, defence, and social security sector,
10% in trading, 8% in the production of goods, 8% in information and communication, 7% in
finance and insurance, 6% in science and technology, and 5% in education. The remaining
participants came from other sectors such as real estate, hospitality, and transport and
construction. The mean organisational tenure was 9.2 years (SD = 8.8). Overall, concerning
the demographic variables and industrial sectors covered, the study sample seems to be a good
representation of the working population in Austria, Germany and Switzerland (see Table 1).

[Insert Table 1 about here]

A test for selective dropouts revealed that men were more likely to participate in all
three waves: 63% of those who participated in all waves were male, compared to 48% of
those who participated in the first wave only (χ (1) = 25.9, p < .001). Further, participants
2

responding to all three waves were older, with a mean of 41.2 years compared to a mean of
37.2 years (F (1) = 54.4, p < .001). Significant differences were also found concerning the
study variable of job crafting: those who participated in all three waves had slightly lower
values (M = 2.9 compared to M = 3.1; F (1) = 29.5, p < .001). However, no significant
differences were found concerning the other study variables of work engagement,
psychological capital and work ability, and it therefore can be assumed that selective dropout
did not bias our results severely.
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Measures
All measures that had been validated in languages other than German were translated
into German and checked for accuracy using back translation.
Job crafting was assessed as follows: the dimensions of “increasing structural job
resources” (e.g. “I try to learn new things at work”) and “increasing social job resources” (e.g.
“I ask colleagues for advice”) were measured by five items each from the scale by Tims et al.
(2012) and the dimension of “seeking challenges” were measured with three items from the
scale by Petrou et al. (2012) (e.g. “I ask for more responsibilities”). The items were scored on
a 5-point sale ranging from 1 (Never) to 5 (Very often).
Work engagement was assessed with the nine-item version of the Utrecht Work
Engagement Scale (Schaufeli, Bakker & Salanova, 2006). It measures the three underlying
dimensions of work engagement “vigour” (e.g., “At work, I feel like I am bursting with energy”),
“dedication” (e.g., “I am enthusiastic about my job”) and

“absorption” (e.g., “I am immersed in my work”). The

items were scored on a 7-point scale ranging from 1 (Never) to 7 (Always / every day).

Psychological capital was measured with the four dimensions of “hope” (e.g., “I can
think of many ways to reach my current work goals”); “resilience” (e.g., “I usually take
stressful things at work in stride”); “self-efficacy” (e.g., “I feel confident in representing my
work area in meetings with management”); and “optimism” (e.g., “I always look on the bright
side of things regarding my job”) (Luthans et al., 2007). The scale has 12 items, which were
scored on a 6-point sale ranging from 1 (Totally disagree) to 5 (Totally agree).
Work ability was assessed by the following question from the Work Ability Index
(WAI) questionnaire: “Assume that your work ability at its best has had a value of 10. How
many points would you give your current work ability? (0 means that you currently can not
work at all)”. It has been shown that WAI is a valid measure of work ability (Van den Berg et
al., 2009) and that the single item is strongly correlated with the total WAI score (Ahlstrom et
al., 2010).
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Data Analysis
Data was analysed using structural equation modelling techniques with the AMOS 21
software package. Job crafting, work engagement and psychological capital were indicated by
their respective sub-dimensions and work ability was based on a single-item indicator. Models
were evaluated using the Root Mean Square Error of Approximation (RMSEA), the
Comparative Fit Index (CFI), the Normed Fit Index (NFI) and the Tucker-Lewis Index (TLI),
with the conventional cut-off values (i.e. RMSEA < .08; CFI > .95; NFI > .95; TLI > .95)
(Schermelleh-Engel, Moosbrugger & Möller, 2003).
Before testing our hypotheses, confirmatory factor analyses were performed to test
whether the concepts of job crafting, work engagement, psychological capital and work
ability can be distinguished. As shown in Table 3, the measurement model showed a good fit
to the data. Additionally, time invariance tests of the factor loadings showed no significant
differences between the unconstrained model and the constrained model (Δχ2 = 13.0, Δdf = 14,
p = .53). Therefore, the factor loadings can be considered invariant across the three
measurement points (Byrne, 2004).
Several alternative models were compared. First, a Stability model in which all latent
variables were predicted by their respective baseline values was tested. Next, the hypothesised
Consequences model, in which job crafting predicted work engagement, psychological capital
and work ability, was compared to the stability model. In a similar way, the hypothesised
Antecedents model, in which work engagement, psychological capital and work ability
predicted job crafting, was compared to the stability model. Finally, a Reciprocal model, in
which job crafting and latent factors of work engagement, psychological capital and work
ability predicted each other reciprocally was fitted to the data. These models are nested and
can be compared using chi-square difference tests (Jöreskog & Sörbom, 1993).
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Results
Descriptive Statistics
Means, standard deviations, Cronbach’s alphas and correlations among the study
variables are presented in Table 2. Cronbach’s alphas are good for all of the variables and for
all three times of measurement.

[Insert Table 2 about here]

Cross-lagged Relationships Between Variables
Table 3 shows the fit indices model of all tested models. The hypothesised
Consequences model fitted the data better than the Stability model (Δχ2 = 88.9, Δdf = 6,
p < .001). Job crafting at T1 only had a marginal cross-lagged effect on work engagement at
T2 (st. β = .08, p = .058) but the effect was significant for job crafting at T2 and work
engagement at T3 (st. β = .16, p < .001), thus providing some support for Hypothesis 1a. Job
crafting had a significant cross-lagged effect on psychological capital, both for T1 on T2 (st. β
= .10, p < .05) and T2 on T3 data (st. β = .17, p < .001), thus supporting Hypothesis 1b.
Similar results were found for the effect of job crafting on work ability with job crafting at T1
predicting work ability at T2 (st. β = .23, p < .001) and job crafting at T2 predicting work
ability at T3 (st. β = .15, p < .001), thus supporting Hypothesis 1c.
Chi-square difference tests between the Stability model and the Antecedents model
show that the model fit is not improved by adding paths in the reversed causal direction, thus
rejecting Hypotheses 2a, 2b and 2c.
Finally, according to the Chi-square difference test, the Reciprocal model fitted the
data better than the Consequences model (Δχ2 = 15.6, Δdf = 6, p < .05). However, the
additional paths from work engagement, psychological capital and work ability on job
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crafting did not reach significance in the reciprocal model. We therefore report the more
parsimonious Consequences model in Figure 1.

[Insert Figure 1 about here]

All in all, our hypotheses concerning the consequences of job crafting were supported,
meaning that job crafting predicted work engagement, psychological capital and work ability
both from T1 to T2 and from T2 to T3. The hypotheses concerning the reversed causal effects
of work engagement, psychological capital and work ability on job crafting were all rejected.

Discussion
The main purpose of this longitudinal study was to investigate the consequences of
employee-initiated, individual changes in the workplace using a three-wave full panel design.
In particular, we aimed to examine the effects of job crafting on three important employee
outcomes: work engagement, psychological capital and work ability. Additionally, we
investigated reverse causation effects with work engagement, psychological capital and work
ability as predictors of job crafting.

Job Crafting Led to Work Engagement, Psychological Capital and Work Ability
In line with other studies suggesting that job crafting and work engagement are related
(Bakker et al., 2012; Tims et al., 2012), we found that job crafting predicts work engagement
over time. Similar results were reported in a longitudinal study by Tims et al. (2013), who
showed that job crafting was positively associated with later work engagement and job
satisfaction in a sample of 288 employees of a chemical plant. Our research extends these
results in three ways. Firstly, in addition to work engagement, we investigated and found
effects on broader outcomes such as work ability as a general measure of employee health and
– 108 –

!
functioning and on psychological capital as a work-related personal resource. Secondly, our
study included a full panel design with three waves of measurement, which allows for a
rigorous test of the hypotheses. Thirdly, the employees investigated in our study come from a
broad range of different economic sectors and occupations and can be considered to be
representative of the working population of the German-speaking countries of Austria,
Germany and Switzerland.
As hypothesised, we also found a significant cross-lagged effect of job crafting on
psychological capital. Even though this effect was anticipated by other authors (e.g. Bell &
Staw, 1989; Berg, Dutton & Wrzesniewski, 2008), this is the first study to empirically show
that job crafting helps build personal resources. Thus, by crafting their jobs, employees may
not only increase their own work engagement, but they may also increase their confidence in
succeeding with challenging tasks, their optimism and hope, and their ability to sustain
problems or adversity.
In past years, the concept of work ability has been widely used in the occupational
health sciences (Van den Berg et al., 2009) and is therefore a relevant indicator of employee
health and functioning. Our results show that job crafting not only leads to psychological
outcomes such as work engagement and personal resources, but that it also helps enhance
work ability. A possible reason for this could be that, in crafting their jobs, employees build a
working environment that is more in line with their needs, abilities and preferences
(Wrzesniewski & Dutton, 2001), which also makes their work more manageable and thus
increases their ability to perform.

Work Engagement, Psychological Capital and Work Ability Did Not Predict Job
Crafting
Several authors (e.g. Bakker, 2011; Kohn & Schooler, 1982; Xanthopoulou et al.,
2009) have reasoned that the relationship between job crafting and its outcomes may be
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reciprocal: not only might job crafting lead to positive outcomes such as work engagement,
psychological capital and work ability, but in turn, resourceful and healthy employees might
be more likely to build up a resourceful working environment by crafting their jobs.
To the best of our knowledge, this is the first study that systematically investigates
these reversed causal relationships, and we did not find support for this assumption of
reversed impacts. In our study, employees who were engaged, who possessed psychological
capital and who were high on work ability at T1 (or T2) were not more likely to craft their
jobs at T2 (or T3) than their colleagues with lower values on these variables. A possible
explanation for the fact that we did not find reversed causal relationships could be that the
relationships are more complex: on the one hand, those employees who are engaged,
resourceful and healthy tend to craft more because they have the resources and energy to do
so. On the other hand, those employees with lower engagement, personal resources and work
ability might also craft their jobs because they perceive an acute need to change their work
situation. Accordingly, there may be many different motivations to engage in job crafting. It
has also been suggested that job crafting is possible in most jobs (Wrzesniewski & Dutton,
2001). This may make it difficult to identify common preconditions for job crafting that are in
fact valid across a broad range of employees.

Limitations
The present study has some limitations that should be considered. First, the measures
used were all self-reported, which raises the question of whether common method biases may
have influenced our results (Podsakoff et al., 2003). However, the longitudinal design of our
study reduces the risk of common method bias (Doty & Glick, 1998). In addition, a
significant part of job crafting may not be visible to observers (Wrzesniewski & Dutton,
2001) and it may therefore be difficult to measure this behaviour with methods other than
self-reports. Nevertheless, it would be interesting for future studies to investigate the
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consequences of job crafting on outcomes that are more objectively measured, such as
innovation or productivity, or by including health measures from sources other than selfreport.
Second, the cross-lagged effects of job crafting on work engagement, psychological
capital and work ability found in this study were relatively small. As the concepts that we
studied here were all relatively stable across time, most of the variance in T2 on T3 concepts
could be explained by their respective T1 on T2 concepts. Still, we found significant effects of
job crafting on three different outcomes which are also supported by model comparisons and
good fit indices.
Third, even though we used three waves of measurement and a full panel design, no
real causality can be inferred from our results. For instance, it might still be the case that a
third variable may explain the relationships that were found. However, by using three waves
of repeated observations, we comply with Ployhart and Vandenberg's (2010) definition of a
truly longitudinal design.
Fourth, Wrzesniewski and Dutton (2001) pointed out that, as job crafting behaviour
may take many different forms, it may be difficult to capture the concept with simple survey
items. This difficulty is also encountered in the job crafting scales employed in the present
study. For instance, the items of the challenge-seeking dimension (Petrou et al., 2012) may
not capture the concept of challenge-seeking very well (e.g. asking others for more
responsibility and more tasks, rather than making these changes by oneself). However, the
items used in this dimension of the scale by Tims et al. (2012) have been criticised for not
being suitable for less educated employees (Nielsen & Abildgaard, 2012). Accordingly,
because the present study employs a broad range of different employees, those items might
have been problematic as well.
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Conclusion
Traditional job re-design intervention models have mainly employed externally initiated
approaches to job re-design (Morgeson & Humphrey, 2008; Parker & Ohly, 2008). However,
in the present complex, turbulent and competitive working life, self-directedness and
proactivity is often called for (Demerouti & Bakker, 2014). Consequently, the concept of job
crafting is gaining importance in both research and practice, and it is essential to become
more familiar with the consequences of these employee-initiated behaviours. It can be shown
that a proactive attitude towards creating a resourceful and challenging work environment for
oneself may lead to diversified positive outcomes such as work engagement, psychological
capital and work ability. It is therefore important that employees are encouraged and given
opportunities to craft their jobs, for instance, by managers who support proactive behaviour
by providing employees with higher levels of autonomy (Petrou et al., 2012; Tims et al.,
2013). Our study not only overcomes the major shortage of cross-sectional studies by testing
both causal and reversed causal relationships in a three-wave full panel design (Zapf,
Dormann & Frese, 1996), but also uses a sample with employees from a broad range of
different economic sectors and occupations. Interestingly, our results show that job crafting
behaviour could not be predicted by previous levels of work engagement, psychological
capital or work ability. Clearly, there is a need for more research investigating the conditions
that encourage job crafting.
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Model

Stability model
Consequences model (M1stabil + JC → WE; JC → PC; JC → WA)
Antecedents model (M1stabil + WE → JC; PC → JC; WA → JC)
Reciprocal model (M2antecedents + M3consequences)

Measurement model

Model description
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1777.0

1478.8

χ2"
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df
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RMSEA
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M1stabil vs M2consequences
M1stabil vs M3antecedents
M1stabil vs M4reciprocal
M2consequences vs M4reciprocal
M3antecedents vs M4reciprocal

Model comparison

88.9***
11.7, ns
104.5***
15.6*
92.8***

Δ χ2

6
6
12
6
6

Δ df

Note. ***p < .001; *p < .05; ns = not significant; WE = Work engagement; JC = Job crafting, PC = Psychological capital; WA = Work ability.
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Figure 1. The Consequences Model (N = 940)
Note. . a p = .058¸*p < .05; *** p < .001
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Abstract
As research could show, there is a loss spiral between job demands and work-family
conflict (WFC) (see for example Demerouti, Bakker, & Bulters, 2004). According to the
conservation of resources theory (Hobfoll, 1989, 2001) as well as the job demands-resources
model (Bakker & Demerouti, 2007; Demerouti, Bakker, Nachreiner, & Schaufeli, 2001),
resources are essential when explaining the development of and coping with stressors and
stress. People strive to obtain, retain and protect their resources. If people gain resources,
stress is expected to be reduced. Thus, an increase in resources might have the power to break
the vicious circle between job demands and WFC. As a consequence, job demands are
expected to have a reduced impact on WFC as well as vice versa (WFC on job demands).
First, in this study we want to replicate the finding that there is a vicious circle between job
demands and WFC. Second, we aim to investigate whether job resources as well as personal
resources, namely self-efficacy, have a beneficial impact on the relationships between job
demands and work-family conflict. These issues were addressed using longitudinal
questionnaire data with three waves of measurement and a one-year time interval. Each wave
comprises around 3,000 participants. Results of structural equation modeling showed, first of
all, that there is as expected a loss spiral between job demands and WFC. However, results
concerning the buffering effect of job resources as well as self-efficacy on the relationship
between job demands and WFC were inconsistent. Whereas we found a significant buffering
effect of self-efficacy on the job demands-WFC relationship over time, we also found an
unexpected effect of job resources on the relationship of WFC on job demands over time,
namely job resources buffer only when WFC is low. Moreover, we did not find any buffering
effect of job resources on the relationship of job demands on WFC (T1-T2; T2-T3) as well as
of self-efficacy on the relationship of WFC on job demands (T1-T2; T2-T3). Overall, we
could identify some evidence that job as well as personal resources might have the potential
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to break the vicious circle between job demands and WFC. Building up job and personal
resources might therefore not only be relevant because of their effects on positive outcomes
such as work engagement, but also because of their ability to buffer the loss spiral between
job demands and WFC.

Keywords: Job Demands-Resources Model; Self-Efficacy; Job Resources; Job Demands;
Work-Family Conflict; Conservation of Resources Theory
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Introduction
The conflicts between work and family have been excessively researched in the past
decades (for an overview see Greenhaus & Allen, 2010). Major antecedents of work-family
conflicts (WFC) are job demands (Byron, 2005). Research could additionally show that WFC
leads to a higher degree of job demands and that there is a vicious circle between job demands
and WFC (Demerouti et al., 2004). It is highly important to understand the underlying
mechanisms within this interplay and to investigate concepts or variables that might have the
potential to break this circle.
Job resources as well as personal resources might be qualified as such circle breakers
as their buffering potential has been shown in studies on the job demands-resources (JD-R)
model. Using data from three waves, this study focuses on job resources such as social
support and job control and one highly relevant personal resource – occupational self-efficacy
– as possible moderators of the reciprocal relationship between job demands and work-family
conflict.

Job demands predicting work-family conflict
Conflicts between work and family occur “when demands of participation in one
domain are incompatible with demands of participation in the other domain” (Adams, King,
& King, 1996, p. 411). WFC is bidirectional in nature: A conflict can originate either in the
private or the work environment (Frone, Yardley, & Markel, 1997). Problems at work can
interfere with family (work-to-family) and problems in private life can affect work (family-towork) (Gutek, Searle, & Klepa, 1991). Research could show that the antecedents of WFC and
family-to-work conflict are domain-specific, i.e. predictors of WFC reside primarily in the
work domain, whereas predictors of family-to-work conflict reside in the non-work domain
(Greenhaus & Allen, 2010). Role conflict theory proposes that work and family domains are
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incompatible due to their distinct norms and requirements (Greenhaus & Beutell, 1985).
These norms and requirements are usually different within the work and the family domain
and, thus, conflicts may have differential antecedents depending on whether the source of the
conflict lies in the work domain (WFC) or in the non-work domain (family-to-work conflict)
(Byron, 2005; Carlson & Frone, 2003). Results of Byron’s (2005) meta-analytic review
support the differentiation between WFC and family-to-work conflict concerning their
antecedents, i.e. job demands, such as hours spent at work or job stress are the most important
predictors of WFC, whereas home demands, such as number of children or family stress, are
the most important predictors of family-to-work conflict. In this study, we focus on WFC and
assume that job demands predict WFC.

Reciprocal relationships between job demands and work-family conflict
The first hypothesis tested in this study is concerned with the so-called “loss spirals”
according to Hobfoll’s (1989, 2001) conservation of resources (COR) theory. This theory
assumes that individuals strive to obtain things they value, i.e. resources. These resources
include objects, conditions, personal characteristics and energies. People strive to protect
themselves from a loss, which makes loss more salient than gain. However, resources are
related to each other, which further suggests that resource loss and gain will occur in spirals.
This means that loss spirals will follow initial losses, with each loss resulting in depletion of
resources for confronting the next threat or loss (Hobfoll, 2001). Applied to our study, this
loss spiral looks as follows: Job demands will evoke WFC, whereas WFC give rise to more
job demands. Thus, we formulated the following first hypothesis:

Hypothesis 1a: Job demands at T1 have a positive, cross-lagged effect on work-family
conflict at T2, and similarly from T2 to T3.
Hypothesis 1b: Work-family conflict at T1 has a positive, cross-lagged effect on job demands
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at T2, and similarly from T2 to T3.

JD-R Model and the role of job resources
The first assumption of the JD-R model is that job characteristics can be classified into
two categories: job demands and job resources. Job demands refer to phyiscal, mental, social
or organizational job characteristics that require sustained physical or psychological effort and
are therefore associated with physiological and/or psychological costs (Demerouti et al.,
2001). Job resources refer to those physical, psychological, social, or organizational aspects of
the job that may be functional in achieving work goals, reduce job demands or stimulate
personal growth and development (Demerouti et al., 2001). The second assumption of the
model is that the two categories of job characteristics evoke two relatively independent
psychological processes which are considered to play a crucial role in the development of
burnout and engagement (Bakker & Demerouti, 2007; Bakker & Geurts, 2004). The first
process—the health impairment process—explains the exhausting impact of job demands,
such as poorly designed jobs (e.g. jobs with low job control) or chronic job demands (e.g.
work overload or time pressures) on negative outcomes, such as burnout or WFC (Bakker &
Demerouti, 2007), whereas WFC usually figures as a mediator between job demands and
burnout (Janssen, Peeters, de Jonge, Houkes, & Tummers, 2004). The second process—the
motivational process—suggests that job resources exert a motivating potential and lead to
high work engagement.
In addition to these main effects, the interactions between job demands and job
resources were shown to be relevant, i.e. job resources may buffer the impact of job demands
on burnout (Bakker & Demerouti, 2007). For example, Bakker, Demerouti and Euwema
(2005) showed in their study that the combination of high demands and low job resources
significantly added to the prediction of burnout. Xanthopoulou et al. (2007) reported similar
findings. They found that in cases where the levels of job resources were high, the effect of
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job demands on the core dimensions of burnout was significantly reduced. Moreover, COR
theory implies that gains or an increase in resources might have the power to break loss
circles. Based on this, we formulate the following hypothesis:

Hypothesis 2a: An increase in job resources between T1 and T2 buffers the effect of job
demands at T1 on work-family conflict at T2, and similarly from T2 to T3.
Hypothesis 2b: An increase in job resources between T1 and T2 buffers the effect of workfamily conflict at T1 on job demands at T2, and similarly from T2 to T3.

The role of personal resources in the job demands-resources model
The definition of personal resources as psychological characteristics or aspects of the
self that are generally associated with resiliency and that refer to the ability to control and
impact one’s environment successfully implies that they may also buffer negative effects of
job demands (Schaufeli & Taris, 2014). Indeed, there are studies which found evidence that
personal resources such as self-efficacy or self-esteem moderated the relationship between
work stressors and well-being (e.g. Mäkikangas & Kinnunen, 2003). Moreover, according to
the COR theory personal resources should have the same beneficial buffering impact on job
demands. Thus, we hypothesize as follows:

Hypothesis 3a: An increase in self-efficacy between T1 and T2 buffers the effect of job
demands at T1 on work-family conflict at T2, and similarly from T2 to T3.
Hypothesis 3b: An increase in self-efficacy between T1 and T2 buffers the effect of workfamily conflict at T1 on job demands at T2, and similarly from T2 to T3.
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Methods
Sample and Procedure
The present three-wave study used data collected between 2008 to 2011 from eight
medium sized and large Swiss organizations from diverse sectors (four industrial production
companies, one food processing company, one public administration service, and two
hospitals). All members of the organizations were invited to participate and they were allowed
to complete the questionnaire during working time. The sample comprised 3,532 employees
at baseline measurement (t1). At the first follow-up (t2) after one year, 3,193 employees, and
at second follow-up after two years (t3), 2,469 employees participated in the study. Response
rates were 71%, 62%, and 54% for t1, t2, and t3, respectively. Participants completed an
online questionnaire, called the S-Tool (Gesundheitsförderung Schweiz, 2011), that included
questions on work characteristics and well-being. Participation in the survey was voluntary
and the anonymity and confidentiality of the data was assured in the introduction of the
questionnaire.

Measures
Four job demands were assessed: Work interruption and time pressure were assessed
with four items each ranging from 1 = very rarely/never to 5 = very often/constantly
(Semmer, Zapf, & Dunckel, 1999). An example item for work interruption is, “How often are
you interrupted at work by your colleagues?” and for time pressure, “At work, how often is a
rapid pace required?”. Uncertainty at work is characterized by unclear or ambiguous
instructions and by the absence of sufficient information to make decisions (Semmer et al.,
1999). This scale uses four items; three on a 5-point scale ranging from 1 = very rarely/never
to 5 = very often/constantly and one item on a 5-point scale from 1 = from nobody to 5 =
from more than three persons. An example item is, “How often do you receive contradictory
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instructions from different supervisors?”. Qualitative overload is assumed to occur when an
employee has to fulfill tasks that are too complicated and too difficult (Udris & Rimann,
1999). The three items were assessed using a 5-point scale from 1 = almost never/not at all
true to 5 = almost always/fully true. A sample item is, “It happens that the work is too
difficult for me”.
Work-family conflict was assessed using a short version (four items) of one subscale of
the SWING (Geurts et al., 2005). Respondents used a 4-point scale ranging from 0 to 3
(never, sometimes, often and always) to indicate the frequency with which they had
experienced the situations described by each item (for example: “You find it difficult to fulfill
your domestic obligations because you are constantly thinking about your work?”).
Five job resources were assessed: Social support at work was measured by three items
drawn from a scale developed by Frese (1989). Participants had to assess how much they can
rely on different people in difficult situations at work, namely, on their direct supervisor, their
closest colleagues, and other colleagues. The items were scored on a 5-point scale ranging
from 1 = not true at all to 5 = a lot. Job control was assessed using a scale with six items
ranging from 1 = very little/not at all to 5 = very much from the instrument for stress-related
job analysis (ISTA = Instrument zur Streßbezogenen Tätigkeitsanalyse; Semmer et al., 1999).
An example item is, “Can you organize your workday autonomously?” Appreciation was
assessed by two items (Jacobshagen, Oehler, Stettler, Liechti S., & Semmer, 2008): “Overall,
how satisfied are you with your line manager’s appreciation of you as a person?” and
“Overall, how satisfied are you with your colleagues’ appreciation of you as a person?” These
items were rated on a 7-point graphical scale using smileys. The scale was employed
successfully in several Swiss studies (for example, Jacobshagen & Semmer, 2009; Stocker,
Jacobshagen, Semmer, & Annen, 2010). Interpersonal justice describes the manner of
interpersonal treatment by supervisors during decision-making processes (Colquitt, 2001).
This scale comprises four items with a 5-point response scale from 1 = to a small extent to 5 =
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to a large extent. An example item is, “Has he/she treated you with respect?” Task identity
was assessed by a single item (Udris & Rimann, 1999): “In my job one can produce
something or carry out an assignment from A to Z” rated on a 5-point scale from 1 = almost
never/not at all true to 5 = almost always/fully true. This item is derived from the validated,
internationally used, salutogenetic subjective work analysis (SALSA = Salutogenetische
Subjektive Arbeitsanalyse) questionnaire (Richter, Nebel, & Wolf, 2006; Rimann & Udris,
1997). Job control was assessed using a scale with six items ranging from 1 = very little/not
at all to 5 = very much (Semmer et al., 1999). An example item is “Can you organize your
workday independently?”
Occupational self-efficacy was assessed on a six-item scale developed by Rigotti,
Schyns and Mohr (2008). A sample item is: “When I am confronted with a problem in my
job, I can usually find several solutions”. Responses were scored on a 6-point rating scale
ranging from 1 = not at all true to 6 = completely true.

Data analysis
Data was analyzed using structural equation modeling techniques with the AMOS 21
software package. Job demands were indicated by their respective subscales, work-family
conflict was indicated by two item parcels: One contained two items describing strain-based
work-family conflict and the other one contained two items describing time-based workfamily conflict.
Models were evaluated using the Comparative Fit Index (CFI), the Tucker-Lewis
Index (TLI), the Normed Fit Index (NFI), and the Root Mean Square Error of Approximation
(RMSEA), with the conventional cut-off values (i.e. CFI > .95; NFI > .95; TLI > .95);
RMSEA < .08, Schermelleh-Engel, Moosbrugger, & Möller, 2003).
In order to establish whether there is a loss circle between job demands and workfamily conflict, several alternative models were compared. Firstly, a Stability Model in which
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job demands and work-family conflict were predicted by their respective baseline values was
tested. Next, a Causal Model, in which job demands predicted work-family conflict across
time, was compared to the Stability Model. In a similar way, a Reversed Causal Model, in
which work-family conflict predicted job demands, was fitted to the data and compared to the
Stability Model. Finally, a Reciprocal Model, in which job demands and work-family conflict
predicted each other reciprocally, was tested. These models are nested and can be compared
using chi-square difference tests (Jöreskog & Sörbom, 1993).
For testing whether job resources and self-efficacy had a buffering effect on the
reciprocal relationships between job demands and work-family conflict, moderated structural
equation modeling (MSEM) was conducted with a separate model containing four exogenous
latent factors (e.g. job demands at T1, changes in job resources between T1 and T2, their
interaction, and work family conflict at T1) and one endogenous latent factor (work-family
conflict at T2) using the procedure by Mathieu, Tannenbaum, & Salas (1992) as described by
Cortina, Chen and Dunlap (2001). Each exogenous factor was indicated by its standardized
factor score and the paths to their respective indicator were fixed using the square roots of
their reliabilities. The error variances of each indicator were set equal to the product of its
variance and one minus its reliability. The reliability score of the interaction term was
calculated as described by Cortina et al. (2001) and the changes in job resources and selfefficacy were calculated using standardized regression scores.

Results
Table 1 displays the overall fit indices of the competing models as well as the
respective model comparisons that were calculated to test the first hypothesis concerning the
loss spiral between job demands and WFC. In general, all models have an excellent model fit.
Model comparisons showed that the causality model (M2) proved to be superior to the
stability model (M1) with a Δχ2 = 30.88, p < .001. Thus, the inclusion of the cross-lagged
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paths from job demands to WFI is substantial. Moreover, the reversed causality model (M3)
fitted better to the data than the stability model, Δχ2 = 39.90, p < .001. This indicates that the
model with the cross-lagged paths from WHI to job demands fitted better to the data than the
model including only the temporal stabilities and the synchronous correlations (M1).
Additionally, model comparisons showed that the reciprocal model (M4) fitted
significantly better to the data than the other models: compared to the stability model (M1):
Δχ2 = 57.23, p < .001, compared to the causality model (M2): Δχ2 = 26.35, p < .001, and
compared to the reversed causality model (M3): Δχ2 = 17.32, p < .001. This means that our
hypothesized model with reciprocal relationships between job demands and WFC fits best to
the empirical data.

[Insert Table 1 about here]

Figure 1 shows the final model (the reciprocal model). The autocorrelations between
job demands T1 and T2 and between T2 and T3 were .53 and .61 (both p < .001) and between
WFC T1 and T2 and between T2 and T3 were .55 and .58 (both p < .001). Moreover, we
found significant lagged effects of job demands on WFC (T1-T2: .15 (p < .001), T2-T3: .19
(p < .001)) as well as significant lagged effects of WFC on job demands (T1-T2: .17 (p <
.001), T2-T3: .16 (p < .001)).

[Insert Figure 1 about here]

The structural equation model which we calculated to test Hypothesis 2a, namely that
an increase in job resources moderates or buffers the negative effect of job demands on WFC,
is displayed in Figure 2. It shows that there is no significant buffering effect of job resources
on the relationship between job demands and WFC, neither between T1 and T2 (-.03; n.s.) nor
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between T2 and T3 (.04; n.s.). However, as Table 2 shows, only the Comparative Fit Index
(CFI) and the Normed Fit Index (NFI) reached acceptable values.

[Insert Figure 2 about here]

[Insert Table 2 about here]

Figure 3 shows the structural equation model calculated to test Hypothesis 2b, namely
that an increase in job resources buffers the negative impact of WFC on job demands. And
indeed, we found significant estimates (T1-T2: .10 (p < .001) and T2-T3: .05 (p < .05)),
however, not in the expected direction. These positive estimates imply that job resources
buffer the impact of job demands on WFC only when someone’s WFC is low. For these
models the Goodness-of-fit indices were acceptable (with one exception).

[Insert Figure 3 about here]

To test the Hypothesis 3a (an increase in self-efficacy buffers the negative impact of
job demands on WFC) we calculated the model which is displayed in Figure 4. As Figure 4
shows this hypothesis can be accepted because the respective estimates were significant (T1T2: -.07 (p < .01) and T2-T3 (p < .05)). These models resulted in fit indices which were only
partially satisfactory (see Table 2).

[Insert Figure 4 about here]

Finally, Hypothesis 3b, namely that an increase of self-efficacy buffers the negative
impact of WFC on job demands, was tested by the model displayed in Figure 5. As the
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estimates indicate (T1-T2: -.03; n.s. and T2-T3: .02; n.s.), there is no moderating effect of
self-efficacy on the path from WFC on job demands.

Discussion
The first aim of this study was to replicate the finding that there is a vicious circle
between job demands and WFC. The second aim was to investigate whether job resources as
well as self-efficacy can break this vicious circle. We found evidence for the loss spiral over
time between job demands and WFC, thus replicating previous research (Demerouti et al.,
2004). Furthermore, results concerning the buffering effect of job resources as well as selfefficacy on the relationship between job demands and WFC were only partly as expected.
First, we did not find any buffering effect of job resources on the relationship of job demands
on WFC (T1-T2; T2-T3). Second, we found an unexpected effect of job resources on the
relationship of WFC on job demands over time, namely job resources buffered only when
WFC is low. Third, we did find a significant buffering effect of self-efficacy on the job
demands-WFC relationship over time. Fourth, we did not find any buffering effect of selfefficacy on the relationship of WFC and job demands (T1-T2; T2-T3).
Thus, if job resources are increasing, the impact of WFC on job demands is reduced,
however, this holds true only for those people whose WFC is low. This implies that if the
conflict is too high, the beneficial quality of job resources is not helpful anymore, perhaps
because people then are too much absorbed by their conflicts. Thus, it is crucial to intervene
early enough, i.e. before people experience too many conflicts between work and family.
Moreover, as we found a buffering effect of self-efficacy on the relation of job demands
on WFC, an increase in self-efficacy might break the vicious circle.

Study limitations
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The unique strength of this study is to investigate the power of resources and their
potential to break the vicious circle between job demands and WFC. Nevertheless, this study
has limitations. First, some of the models calculated to test our hypotheses failed to reach
acceptable model fits. Second, only some of our hypotheses could be accepted. A third
limitation is that all our study variables were based on self-reported data.

Conclusion and practical implications
Despite these limitations, this three-wave study contributes to our current knowledge
by pointing out the importance of resources in negative circles between job characteristics and
outcomes such as conflicts between work and family.
This study provides some evidence that building up job and personal resources is not only
relevant because of their effects on positive outcomes such as work engagement and wellbeing, but also because of their ability to break the vicious circle between job demands and
WFC. Moreover, as our results showed that job resources buffer only when WFC is low,
workplace programs that focus on the improvement of employee well-being should intervene
early enough so that job resources can exert their beneficial effect.
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Table 1

M1

Model

Causality model (JD → WFC)

Stability model

Model description

169.81

178.83

209.81

χ"

35

36

36

37

df

.99

.99

.99

.99

CFI

.98

.98

.98

.98

TLI

.99

.99

.99

.98

NFI

.04

.05

.05

.05

RMSEA

M1 vs. M4

M1 vs. M3

M1 vs. M2

Model comparison

57.23*** 2

39.90*** 1

30.88*** 1

Δχ2

Goodness-of-fit indices for the alternative models including job demands (JD) and work-family conflict (WFC).

M2

Reversed causality model (WFC → JD)

152.48

M3 vs. M4

M2 vs. M4

17.32*** 1

26.35*** 1

Δdf

M3
Reciprocal model

2

M4

Note. ***p < .001

!

!

JD T1
.73***

WFC
T1

.53***
.15***

.17***
.55***

JD T2
.61***

WFC
T2

.61***
.16***
.19***
.58***

JD T3

.63***

WFC
T3

Figure 1. Significant lagged paths in the Reciprocal Model, showing the loss spiral of job demands and work-family conflict.
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WFCT1 / T2

JDT1 / T2

T2

JRT2-T1 / T3-

-.03, ns / .04, ns

JRT2-T1 / T3-T2 * JDT1 / T2

-.33*** / -.26***

WFCT2 / T3

.61*** / .61***

.05, ns / .14***

– 146 –

ns = not significant

respectively with job resources (JR; change between T1 and T2 and T2 and T3, respectively) as moderator.!Note. ***p < .001; **p < .01; *p < .05;

Figure 2. Paths in the structural equation models with job demands (JD) T1 and T2 respectively, predicting work-family conflict (WFC) T2 and T3,
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JDT1 / T2

WFCT1 / T2

T2

JDT2 / T3

-.28*** / -.27***

JRT2-T1 / T3-

.59*** / .66***

.14*** / .06, ns
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ns = not significant

JRT2-T1 / T3-T2 * WFCT1 / T2

.10*** / .05*

respectively with job resources (JR; change between T1 and T2 and T2 and T3, respectively) as moderator. Note. ***p < .001; **p < .01; *p < .05;

Figure 3. Paths in the structural equation models with work-family conflict (WFC) T1 and T2, respectively, predicting job demands (JD) T2 and T3,
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WFCT1 / T2

JDT1 / T2

T2

SET2-T1 / T3-

-.07** / -.05*

SET2-T1 / T3-T2 * JDT1 / T2

-.10*** / -.08***

WFCT2 / T3

.63*** / .62***

.05, ns / .15***
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ns = not significant

respectively with self-efficacy (SE; change between T1 and T2 and T2 and T3, respectively) as moderator. Note. ***p < .001; **p < .01; *p < .05;

Figure 4. Paths in the structural equation models with job demands (JD) T1 and T2, respectively, predicting work-family conflict (WFC) T2 and T3,
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JDT1 / T2

WFCT1 / T2

T2

JDT2 / T3

-.07** / -.07**

SET2-T1 / T3-

.59*** / .69***

.15*** / .05, ns
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ns = not significant

SET2-T1 / T3-T2 * WFCT1 / T2

-.03, ns / .02, ns

respectively with self-efficacy (SE; change between T1 and T2 and T2 and T3, respectively) as moderator. Note. ***p < .001; **p < .01; *p < .05;

Figure 5. Paths in the structural equation models with work-family conflict (WFC) T1 and T2, respectively, predicting job demands (JD) T2 and T3,
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Table 2

Goodness-of-fit indices for the structural equation models with job demands (JD) predicting work-family conflict (WFC) and vice versa with job

MJD → WFC; SE; t1-t2

MWFC → JD; JR; t2-t3

MWFC → JD; JR; t1-t2

MJD → WFC; JR; t2-t3

MJD → WFC; JR; t1-t2

Model

Model JD t2 predicting WFC t3 with SE as moderator

Model JD t1 predicting WFC t2 with SE as moderator

Model WFC t2 predicting JD t3 with JR as moderator

Model WFC t1 predicting JD t2 with JR as moderator

Model JD t2 predicting WFC t3 with JR as moderator

Model JD t1 predicting WFC t2 with JR as moderator

Model description

521.89

785.63

665.58

558.10

632.23

796.08

699.89

χ

33

33

33

33

33

33

33

33

df

.95

.95

.93

.93

.95

.94

.93

.93

CFI

.91

.92

.88

.89

.92

.90

.88

.88

TLI

.95

.95

.93

.93

.95

.94

.93

.93

NFI

.08

.08

.10

.09

.08

.09

.10

.09

RMSEA

resources (JR) and self-efficacy (SE) as moderators.

MJD → WFC; SE; t2-t3

Model WFC t1 predicting JD t2 with SE as moderator

584.52

2"

MWFC → JD; SE; t1-t2

Model WFC t2 predicting JD t3 with SE as moderator
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MWFC → JD; SE; t2-t3
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