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Summary

To successfully meet the challenges both of an aging workforce and increased learning
needs, the dissertation examines work design from a lifespan, a learning, and a combined
perspective. I conducted a literature review, a conceptual study, and an empirical study to explore
how the design of work environments can promote employee health, informal workplace learning,
and occupational future time perspective (OFTP).

In Study 1 (the literature review), I examined job characteristics in view of employees’
health from a lifespan perspective. For this, I analyzed how associations between psychosocial job
characteristics (e.g., quantitative work demands, social support) and individual health vary across
age groups (younger, middle-aged, and older employees). Thirty articles with 107 associations
demonstrated significant evidence of interactions between job characteristics and age for most of
the observed associations. While differences across three age groups have been observed (e.g., a
stronger association between low job autonomy and poor health in older employees), no crossover
interactions with contradictory associations between age groups have been identified. Therefore,
the review highlights the need for an age-sensitive work design that considers employees’
capabilities and needs across the lifespan. Tailoring job characteristics to age-related
vulnerabilities has the potential to prevent effects of unhealthy working conditions.

Because workplaces become increasingly digital, job characteristics change as well. In
Study 2 (the conceptual study), I investigated work design in telework arrangements from a
learning perspective, based on the octagon model of informal workplace learning (Decius et al.,
2019). For this, I developed a conceptual framework and integrated research findings to illustrate
how telework modifies opportunities for informal workplace learning (IWL). It demonstrated why
telework reduces opportunities for IWL due to social processes and role boundaries and increases
opportunities via higher self-regulation needs. I specified opportunities on how supervisors could
support employees’ IWL by designing employees’ work and accompanying learning processes,

e.g., by organizing social exchange or providing learning cues and resources.
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In Study 3 (the primary study), I examined work design from an integrated lifespan and
learning perspective. The study used the process model of successful aging at work (Kooij et al.,
2020) as an overarching framework and investigated job-related and personal antecedents of
OFTP, and the role of job crafting as a self-regulation mechanism for OFTP. The two-wave data is
based on responses from 184 white-collar workers and the results confirm occupational self-
efficacy as a personal antecedent of OFTP and job crafting as a mediator. Contrary to the initial
hypotheses, I found a positive indirect effect of OFTP on learning-related task characteristics via
promotion-focused job crafting (and not vice versa), and a negative effect of OFTP on prevention-
focused job crafting. The findings emphasized the importance of dynamic and adaptive work
design so that proactive work design strategies (i.e., job crafting) and personal resources (i.e.,
occupational self-efficacy) enable a broadening of OFTP.

In sum, the results underline the importance of considering age-related developments, self-
regulation behavior and reciprocal effects when investigating effects of work design. The studies
provide evidence that future-oriented, high-quality work design should include age-sensitive,
learning-oriented, and dynamic characteristics as well as interventions on multiple levels. This
enables employees to adapt to changing working conditions through self-regulation and thus

contribute to continuous learning and successful ageing at work.



Zusammenfassung

Um den Herausforderungen alternder Belegschaften und gestiegenen Lernbedarfen in einer
sich zunehmend verdndernden Arbeitswelt wirksam begegnen zu konnen, untersucht die
Dissertation Arbeitsgestaltung aus der Perspektive der Lebensspanne, des Lernens und einer
kombinierten Perspektive heraus. Ziel ist es, Ansatzpunkte herauszustellen, die die individuelle
Gesundheit, informelles Lernen und die berufliche Zukunftsperspektive fordern.

Das systematische Literaturreview (Studie 1) untersucht Arbeitsmerkmale im Hinblick auf
die Beschiftigtengesundheit aus der Perspektive der Lebensspanne. Im Fokus steht dabei, wie sich
Assoziationen zwischen psychosozialen Arbeitsmerkmalen (z. B. quantitative
Arbeitsanforderungen, soziale Unterstiitzung) und individueller Gesundheit in drei Altersgruppen
unterscheiden (jiingere, mittelalte und &ltere Beschéftigte). Die Analyse von 30 Artikeln mit
insgesamt 107 korrelativen Zusammenhingen ergibt mehrheitlich signifikante Interaktionen
zwischen Arbeitsmerkmalen und Alter. Wihrend altersabhéngige Unterschiede in den
Assoziationen beobachtet werden (z. B. ein stdrkerer Zusammenhang zwischen geringer
Autonomie am Arbeitsplatz und schlechter Gesundheit bei dlteren Beschiftigten), werden keine
entgegengesetzten Interaktionen zwischen Arbeitsmerkmalen und Gesundheit fiir verschiedene
Altersgruppen beobachtet. Dies unterstreicht, wie wichtig es ist, sowohl altersiibergreifende als
auch altersspezifische Entwicklungen systematisch bei der gesundheitsforderlichen Gestaltung
von Arbeit zu beriicksichtigen.

Die zunehmende Digitalisierung am Arbeitsplatz verdndert Merkmale von Arbeit teilweise
grundlegend. In der konzeptionellen Studie (Studie 2) wird Arbeitsgestaltung im Kontext von
Telearbeit aus der Perspektive des informellen Lernens untersucht. Die Grundlage fiir diese Studie
bildet das Oktagon-Modell des informellen Lernens am Arbeitsplatz (IWL; Decius et al., 2019).
Der fiir diese Studie entwickelte konzeptionelle Rahmen integriert bestehende
Forschungsergebnisse und veranschaulicht, wie Telearbeit Bedingungen fiir IWL veréndert.

Danach schréankt Telearbeit Mdglichkeiten fiir IWL aufgrund verénderter sozialer Prozesse und
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Rollengrenzen ein und fordert sie durch hohere Anforderungen an die Selbstregulation. Au3erdem
wird herausgearbeitet, wie Vorgesetzte IWL auf verschiedenen Ebenen unterstiitzen konnen,
indem sie Arbeitsbedingungen gestalten und individuelle Lernprozesse begleiten, z. B. durch die
Organisation des sozialen Austauschs oder das Schaffen von Lernanléssen.

In der quantitativ-empirischen Studie (Studie 3) wird Arbeitsgestaltung aus einer integrierten
lebensspannen- und lernbezogenen Perspektive untersucht. Als theoretisches Rahmenmodell dient
das Prozessmodell des erfolgreichen Alterns am Arbeitsplatz (Kooij et al., 2020). Analysiert
werden arbeitsplatzbezogene und personliche Einflussfaktoren auf die berufliche
Zukunftsperspektive (Occupational Future Time Perspective, OFTP), sowie die Rolle von Job
Crafting als Selbstregulationsstrategie fiir OFTP. Die Datenerhebung erfolgt in zwei Wellen,
basierend auf Antworten von 184 Angestellten. Die Ergebnisse bestétigen berufliche
Selbstwirksamkeit als personlichen Einflussfaktor fiir OFTP und Job Crafting als Mediator.
Entgegen der urspriinglichen Annahme zeigt sich ein positiver indirekter Eftekt von OFTP auf
lernforderliche Arbeitsmerkmale — vermittelt iiber annéherungsorientiertes Job Crafting (und nicht
in die entgegengesetzte Richtung) — und ein negativer Effekt von OFTP auf
vermeidungsorientiertes Job Crafting. Die Ergebnisse unterstreichen die Bedeutung einer
dynamischen und adaptiven Arbeitsgestaltung, bei der sowohl proaktive Strategien der
Arbeitsgestaltung (d.h. Job Crafting) als auch personliche Ressourcen (d.h. berufliche
Selbstwirksamkeit) ein erfolgreiches Altern am Arbeitsplatz unterstiitzen konnen.

Zusammenfassend unterstreichen die Ergebnisse, dass altersbezogene Entwicklungen,
Selbstregulation und reziproke Effekte bei der Untersuchung von Auswirkungen von
Arbeitsgestaltung beriicksichtigt werden sollten. Eine zukunftsorientierte Arbeitsgestaltung sollte
altersgerechte, lernforderliche und dynamische Merkmale beinhalten. Dies ermdglicht
Beschiftigten, sich durch Selbstregulation an sich verdndernde Arbeitsbedingungen anzupassen

und damit zum kontinuierlichen Lernen und erfolgreichen Altern beizutragen.



Table of Contents
ACKNOWIEAZEIMENLS ....eoveiiiiiiiciie et e e e et e e st e e s bee e s sbeeesaseeesseeensseeenseeennns 1
DANKSAGUINE ....cceviieiiiieeiie ettt et e e ste e et e e s ae e e saeeesaeeessaeeasssaeesseaesssaeessseaeassaeesnseeensseeanns i
SUINIMATY ...eviiieeeiiiee et e et e e e ettt e e e et e e e e esasraeeeesssseeesannsseeeeasssaeesasseeesennnnneesnnnsens 111
ZUSAMIMENTASSUNE .....eeeiviieeiiieeeiieeeieeeeteeestteeesteeesaeeesseeesseeasseeasssaeassseesssaeessseeesssseessesesseeans \%
TADLE OF CONLEMILS. .....eeeutieiieetie ettt ettt e st et e et e bt e st e e sateenbeesseeeateas vii
LISt OF TADIES ...ttt ettt et ettt et et xi
LIST OF FIZUIES ...viiiitieeciie ettt et e et e e e taeestaeessaaeeessaeesssaeesssaeesssaeessseeensseeas xii
LiSt Of ADDIEVIALIONS ......eeiiiieiiieiiieiie ettt ettt sttt e et et e et e saeeenee xiil
| 13 (06 1017 5 () s A OO STUPRR 1
2. Lifespan and learning perspectives on Work design............cceeevieiiiiiiiiiieniiieniienie e 2
2.1 Work Design from a Lifespan Perspective.........cccocueviieiiiiiiienieiieeieecesee e 3
2.2 Work Design from a Learning Perspective ..........cccuevcuieriieiiiieniieiiienieeieesiee e 5
2.3 Work Design from an Integrated Lifespan and Learning Perspective ....................... 6
2.4 Objectives, Research Questions and Outline of the Dissertation.........cc.cccceevereennee. 9

3. Study 1 — Differential Work Design for Different Age Groups? A Systematic Literature

Review of the Moderating Role of Age in the Relationship Between Psychosocial Work

Characteristics and Health .............coooiiiiiiiiiiii e 12
3.1 INEOAUCTION ...ttt ettt ettt et et e et e e ebeenbeesnneens 12
3.2 Psychosocial Work Characteristics and AIng ..........ccoceevuerieneenenieneenenieneeeeeees 13
3.2.1 Conceptualizations of the Central CONSIIUCES ..........ccevueeriierieeiiienieeierie e 13
3.2.2 State of Research and Research QUeStions............cceeevvieeiiiieeiiiiecieecee e 15

3.3 Theoretical Approaches and Propositions to Psychosocial Work Characteristics and

vii



viii

3.3.3 Interpersonal Relations and Leadership .........cccveeviveeiiieiciiiciieeeeceeee e 20
3.3.4 Work—Individual Interface............coeouiiiiiiiiiiiiiii e 21
3.3.5 Values at the WOTKPIACE .......coiviiiiiieeiee et e 22
Y] (<11 Vo T« ARSI 23
3.4.1 Literature SEArch .........cooouiiiiiiiiiiiieee et 23
3.4.2 INCIUSION CIIEETIA ....iiutieieieeiieeiee ettt ettt ettt ettt e et e eenbeesaeeens 24
R IR B 3111 o] SRR 25
3.4.4 Variable CIUSLETS. .....coouiiiiieiieie ettt ettt et ens 27
3.5 RESULILS .ttt ettt ettt ettt b et saeeens 31
3.5.1 Identified Psychosocial Work Characteristics .........coceevervenerniinicneenienieeneeiennes 31

3.5.2 Age-Related Vulnerabilities Depending on Psychosocial Work Characteristics .. 31

3.5.3 Age-Related Vulnerabilities and Clusters of Health Variables.............c.cccoceeeeeee. 32
3.5.4 Types Of INTETACLIONS ....cc.eeiuieiiiieiieeiie ettt ettt ettt ettt saeeeas 32
3.5.5 Demands at WOTK ........ooiiiiiiiiiiiiee et 32
3.5.6 Work Organization and JOb CONLENES .......c..cevuerviirienieriieniiniieicetenieeie e 46
3.5.7 Work—Individual Interface............ccocveveriiniiniiiiiniiiececcecee e 47
3.5.8 ValUES At WOTK .....oouiiiiiiiiiiiiiciectc ettt 48
3.6 DISCUSSION ..evvieniiiiiiiieteeite ettt ettt ettt ettt et b e sbe et sttt et e bt e bt et e et e saeeaeeaees 48
3.6.1 Summary and Interpretation of the Findings..........cccceeveriiniiiiniinininicnicene. 49
3.6.2 Limitations and Future DIr€Ctions........c.cceeeveriirienieriienieneeieeecseeeie e 53
3.6.3 Practical IMpPliCAtIONS .......cocueeiiiiiieiieeiieee et 54
3.6.4 CONCIUSION.....c..iiiiiiiiiiiiiiictcteeee ettt 55
3.7 Electronic Supplementary Material (ESM)........cccccovviiiiiiiiiniiiieceeeee e 55

4. Study 2 — How does Telework Modify Informal Workplace Learning and How Can
Supervisors Provide SUPPOTL?........couiiiiiiriieiie ettt ettt et et eas 57

4.1 INEFOAUCTION .ceeeeeieieeeeieeeeeeeeeeeeeeeeeee ettt ettt eae e e eeeaeaeeee e e e eeeeeeeeeaaeaaeaneneeeennnnns 57



4.2 TEIEWOTK ...ttt ettt e 59
4.3 Informal workplace 1earning ............ccecvveeiiieeiiieeieeeeeee e 61
4.4 Development Of PrOPOSTLIONS .....cccuvieeriiieeiiieeiiieeiieeeieeeeeeeereeesreeeeseeesreeesereeensnes 62
4.4.1 Social processes, telework and informal workplace learning .............ccceeeeuvenneee. 63
4.4.2 Self-regulatory processes, telework and informal workplace learning ................. 65
4.4.3 Role boundaries, telework and informal workplace learning..............cccceeeeuvennne.e. 66
4.4.4 Supervisor support, telework and informal workplace learning ........................... 67
4.5 DISCUSSION ....eeuiiieiieiitietie ettt et e et et et e st e e shte e bt esbeeeabeesbeeeabeenbeesabeesneeenbeasseeenseas 70
4.5.1 Theoretical IMPIICALIONS .....ccuviieiiiieeiiieeie et et eree s e e ebe e e eebeeesareeeenes 70
4.5.2 Practical IMPlICAtIONS .......eeeiuiiieiiieeiieeeie e et et ete e et e e e tee e ereeesbeeesebeeeeebeeeens 71
4.5.3 Limitations and future reSearch...........cocooiiiiiiiiiiniiieee e 72
4.0 CONCIUSION.....eeiiiiiieeiitetie ettt ettt ettt et et e et e bt e eabe e bt e enbeesaeeenbeesseeenseas 73

Study 3 — Can Job-Related and Personal Resources Extend Occupational Future Time

Perspective? The Mediating Role of Job Crafting.........ccccocveveriniininiiniiniecee. 75
5.1 INIFOAUCTION ...ttt ettt st saeens 75
5.2 Occupational Future Time Perspective and Its Antecedents ...........cccceceevveneriiennnene 78

5.2.1 Learning-Related Task Characteristics and Occupational Future Time Perspective .. 79

5.2.2 Occupational Self-Efficacy and Occupational Future Time Perspective .............. 80
5.3 Job Crafting as an Underlying Mechanism ............cccceevieeiiieniiiiiienieeieee e 81
5.3.1 Learning-Related Task Characteristics and Job Crafting .........c.ccccceeveevienenncnnne 82
5.3.2 Occupational Self-Efficacy and Job Crafting............ccceeiieniiiiiiniiieiiiieiies 83
5.3.3 Job Crafting as a Mediator Variable ............ccccooviieiiiiniieiienieeiee e 83
5.3.4 Considerations of Other Dir€Ctions ..........coceeveeierieniniienieneeeeeeeeseese e 85
54 MEROM ...ttt 86
5.4.1 Participants and Procedure .............cocoeruiiriieiieiiieiiece e 86

542 IMLEASUIES ... eeeeeeieieeeee et e et eeeeeee e e e e e ettt eeeeeseeetetaaaeresesesesssanaaaeseeseessnnnaaeseeeeen 89

X



5.4.3 ANALYSIS Strat@EY ... .cceivieeiiieiitiieeiie et et e st e rteeeteeestaeeetaeeeraeesaaeesbaeenareeenns 91

5.5 RESUILS ..ttt ettt sttt 93
5.5.1 DESCIIPLIVE STALISTICS c.uvveeivrieeiiieeiiieestieesiteeesiteeesreeeseteeessseessseeesseeesseeessseeessseennns 93
5.5.2 Testing the Proposed Model ............ooouiiiiiiiiiiiieieeee e 95
5.6 DISCUSSION ..cniiiiniiieiiieiie ettt ettt et e et e st e e bt e sabeebeeeabeesbeesabeenbeesnbeesseeenbeesneeans 98
5.6.1 Theoretical IMPlICAtIONS .......cccvieiiiiiieiieeciie ettt sree e s 100
5.6.2 Practical IMPlICAtIONS .....cccuvieeiiieeiiieciie ettt ettt ee e e e e e veeeneree s 101
5.6.3 Limitations and Future Research Directions ...........ccocceeviieiiiiiiniiiniieeieenieee, 103
5.7 CONCIUSION ...ttt ettt ettt ettt e et e e sateesbeesneeeaeeas 104
6. OVETAll DISCUSSION .ueeiiiieiiieiiieiie ettt ettt ettt e et e st et et e et e sateeabeesaeeenneeeees 106
6.1 Summary of Findings and Theoretical Implications ............ccccceeeverieneenenicnene. 107
6.2 Practical IMPlICAtIONS .....cveieeeiireeiiieeiie ettt e e bee e e e e saree e 111
6.3 Limitations and Future DIireCtions..........ccceeruiiriieiieniieniieeieee e 112
6.4 CONCIUSION ...ttt ettt ettt et e et et e st e e bt e e abe e seesabeesaeeenneenees 116
T RETRIEIICES ...ttt ettt et et e et e st eeabeesaeeenneeeee 117
Appendix A Studies comprising the diSSertation ...............c.ccccocevveevereeenieenenieeneeneeeeneene 156
Appendix B Roles and contribution of the (co-)authors of the studies......................cc...... 157
Appendix C Search Term (supplementary file) .............ccoccuceevcrviiniieneniecnieeninieneeseeeeneene 158
Appendix D Preregistration Deviations Table...................cccccccovuevoieniniuinieesiinieineeseneeneenn, 160

Affidavit of Originality (Eidesstattliche EvKIGrung)................ccccoeveevcnveenenocneenenncneenn. 163



X1

List of Tables

Table 1 Sample characteristics of the extracted StUdIEs .........ccceeevvieeiiieeiieeeie e 26
Table 2 Interactions in the extracted StUAIES ..........covuiiriiiiiiiiiiiee e 30
Table 3 Demands at Work X age INtETaCtiONS. .......cueeeiieeeiiieeiieeecteeeiteeeieeeereeesreeeeereeesereeennneeens 34
Table 4 Work organization and job contents X age interactions ..........cceeeevveeeevieerireeescreeescveeesneens 35
Table 5 Interpersonal relations and leadership X age Interactions..........c.ccveeeevveercreeeniieesveeeeneenns 39
Table 6 Work individual interface X age INteractionS ...........eevveeerveeeiieeeiieeeiieeereeeereeeseveeeeeeeens 41
Table 7 Values at the workplace X age INtETaCtiONS ........cccvieeiiiieiiieeiieecieeeeee e e e e eaneeens 43
Table 8 Vulnerabilities to psychosocial work characteristics across age groups .........cccceeveeueenee. 45

Table 9 Conceptual framework of telework specifics, anticipated consequences for informal

workplace learning (IWL) and possibilities for Supervisor SUPpOrt..........cceeveeeveeerieriieeneeenieennen. 58
Table 10 Recommendations to adapt Items of the IWL scale to telework arrangements ............. 71
Table 11 Means, standard deviations, and intercorrelations among study variables..................... 88
Table 12 Summary of model fit INICES ......c.ceeviriiriiiiiiiiee e 966

Table 13 Summary of cross-lagged model estimates of the causality model, reversed model and
TECIPTOCAl TNOAE ...ttt st 97

Table 14 Complementary approaches of the Studies.........c.coeceeviriiniiiiniiniiccceee 110



xii

List of Figures

Figure 1 Research model of the diSSertation ...........c.cccvieeiiieeiiieecie e e 8
Figure 2 Flow chart for the literature S€arch. ............cccocvieeiiieeiiiecie e 24
Figure 3 Distribution of age group classifications for the extracted significant interactions........ 28

Figure 4 Proposed model of telework, informal workplace learning and supervisor support ...... 60
Figure 5 Conceptual MOAE] .........ooooiiiiiiiieiie et e e e e e e e 76
Figure 6 Mediation model results for learning-related task characteristics, occupational self-
efficacy, occupational future time perspective, and promotion-focused job crafting and prevention-

focused job crafting as MEdIAtOrS.........ooiuiiiiieiieie et et 94



List of Abbreviations

ARAL

ART

CFI

ERI

Df

HWE

HWSB

IWL

JD-R

MTD

OFTP

RMSEA

SD

SRMR

SST

WDGM

action regulation across the adult lifespan
action regulation theory

comparative fit index

effort-reward imbalance model

degrees of freedom

healthy worker effect

healthy worker survivor bias

informal workplace learning

job demands-resources model

mean

motivational theory of lifespan development
occupational future time perspective

root mean square error of approximation
standard deviation

standardized root mean square residual
socioemotional selectivity theory

work design growth model

xiii



“Losing the ability to learn is not exclusively related to age, but is normally the result of a
working biography with a lack of continuous learning demands and, in particular,

opportunities to learn.” (European Agency for Safety and Health at Work, 2007, p. 70)

1. Introduction

The world of work is experiencing profound changes with aging workforces and
worker shortages in many developed countries and industries. In this context, it is essential for
both research and practice to promote successful aging at work and to understand how
working conditions enable employees to remain healthy and engaged throughout their careers
(Beier et al., 2022). Beyond demographic shifts, the nature of work itself is undergoing
significant transformations driven by increasing digitalization, enhanced flexibility,
heightened employee participation, and the blurring of traditional work boundaries
(GraBBmann & Decius, 2023). To effectively respond to these transformations, learning and
development serve as an essential mechanism enabling employees to adapt to these changes
(Tannenbaum & Wolfson, 2022). Accordingly, continuous learning' is typically
conceptualized as a current and future requirement to remain productive at work. Specifically,
informal workplace learning (IWL) is becoming crucial for employees’ and organizations’
adaptability (Beier et al., 2025; Schulte et al., 2020).

Work design is a powerful tool in both of these contexts — promoting successful aging
and addressing continuous informal learning (Cadiz et al., 2019a; Parker, 2017). Well-
designed work is an effective tool because it affects not only work motivation and job
performance, but also health, cognition, and well-being (Humphrey et al., 2007; Parker et al.,

2021). Although initiatives at national and organizational levels have successfully contributed

!'In the following, I will use “continuous learning” instead of “lifelong learning* to avoid the implicit emphasis
on older workers (cf. Griep et al., 2025). More specifically, I will primarily refer to “continuous informal
learning”, because my research focuses on informal learning.



to healthier workplaces, poor working conditions still persist, with a simultaneous increase in
psychosocial risks (Parker & Zhang, 2016; Rigo et al., 2021; Schulte et al., 2020). Therefore,
further research is necessary to deepen the understanding of the interplay between work
design, successful aging, and IWL (Scheibe & Kooij, 2024; Parker et al., 2021; Zacher &
Froidevaux, 2021).

To address these issues, my dissertation examines work design from perspectives that
go beyond traditional approaches of work design. The lifespan perspective on work design
addresses the interplay between age and job characteristics throughout the career (Zacher et
al., 2019). The learning perspective on work design is based on the understanding that
working conditions can either facilitate or impede informal workplace learning (Beier et al.,
2017; Parker, 2017). The integration of both perspectives provides a more comprehensive
understanding of how job characteristics, age-related concepts, and IWL are interconnected.

Guided by this framework, I focus on three core research questions. These address
1) the role of chronological age within the relationship between psychosocial job
characteristics and health; 2) the relationship between “new work characteristics” (i.e.,
telework) and informal learning, and specifically the role of supervisors therein; and 3) the
relationships between learning-related task characteristics and occupational future time
perspective (OFTP), and the role of job crafting within.

The dissertation provides theoretical and empirical insights into work design from a
lifespan, a learning, and a combined perspective. It introduces the research questions and
outlines the three studies that form the basis of this dissertation. Finally, it discusses their
findings and implications.

2. Lifespan and learning perspectives on work design

Work design encompasses attributes of the task, job, and as well as social and

environmental factors (Morgeson & Humphrey, 2006), and it remains a topic of ongoing

interest for both researchers and practitioners (Oldham & Fried, 2016). While early work



design research primarily focused on optimizing job performance and efficiency (i.e., Taylor,
1911), later developments also included outcomes of interest like work motivation, job
satisfaction, and turnover intentions (e.g., Hackman & Oldham, 1976). However, work design
research from a lifespan perspective (which goes beyond a focus on “older workers”) and
from an informal learning perspective (which goes beyond a beyond traditional training and
development) has only recently been initiated (e.g., Truxillo et al, 2012; Wielenga-Meijer et
al., 2010).

In the following, I present theoretical and empirical considerations of work design
from a lifespan, a learning, and an integrated perspective, before outlining the objectives and
research questions of my dissertation.

2.1 Work Design from a Lifespan Perspective

Scholars adopted lifespan perspectives in occupational research to examine how age-
related processes affect behavioral, attitudinal, and well-being outcomes at work (Zacher &
Froidevaux, 2021). Lifespan approaches view human development as a multidirectional,
lifelong, and continuous process, with no single age period being more relevant than another
(Baltes, 1987; Zacher et al., 2019). As a meta-theory, it suggests that individuals actively
adapt to age-related changes by directing their resources towards developments of growth,
maintenance, and the regulation of losses (Baltes et al., 1999). The most influential lifespan
theories in occupational research include socioemotional selectivity theory (SST, Carstensen
et al., 1999), the model of selection, optimization, and compensation (Baltes & Baltes, 1990),
and the motivational theory of lifespan development (MTD, Heckhausen et al., 2010).

Lifespan development approaches have been primarily applied to individual outcomes,
such as work motivation, job satisfaction, health, and performance (Rudolph, 2016; Zacher et
al., 2019), without examining the role of work design in detail (Cadiz et al., 2019a). However,
the lifespan perspective on work design aims at understanding the role of job characteristics

on individual experiences and behaviors as a function of individual changes that occur across



the lifespan (Zacher et al., 2016) and how they can contribute to aging successfully (Truxillo
et al., 2014). For example, older employees benefit from their higher emotional expertise in
working life — so they are able to control their emotions better in socially stressful situations
compared with younger colleagues (Scheibe et al., 2015).

When studying aging at work, researchers and practitioners often rely on the most
accessible measure of age, chronological age, although it is only an inadequate proxy of the
complex aging processes influenced by biological, cognitive, social, and work-related factors
(Beier et al., 2022; Kanfer & Ackerman, 2004). Consequently, recent research also applies
alternative conceptualizations of age, including subjective, psychological, functional, and
organizational age (Fraccaroli et al., 2017). An increasingly studied age-related concept is
OFTP, which describes employees’ perceptions of their remaining time and opportunities in
their working lives (Zacher & Frese, 2009). Based on SST (Carstensen, 2006), OFTP is a
cognitive-motivational variable and positively related to central work outcomes, such as work
engagement, job satisfaction, and task performance. Given its positive association with
employees’ motivation to continue working after official retirement age, OFTP has become an
important construct in research on aging at work (Rudolph et al., 2018).

A key approach within the lifespan perspective is the concept of successful aging at
work, describing an individual’s ability and motivation to continue working (Beier et al.,
2022), and the interplay of personal factors (e.g., OFTP) and job characteristics (e.g.,
autonomy). For successful aging at work, employees proactively regulate the anticipated or
experienced person—environment fit (Kooij et al., 2020). One mechanism of self-regulation is
job crafting, which refers to self-initiated modifications that employees implement to enhance
their person—environment fit (Beier et al., 2022). Consequently, job crafting represents a

valuable construct for examining work design from a lifespan perspective.



2.2 Work Design from a Learning Perspective

The learning perspective on work design examines how working conditions can foster
(informal) learning processes. Given today's dynamic work environment, both organizations
and employees need to increasingly focus on continuous learning and improving skills and
competences to remain competitive (Decius et al., 2024; Noe et al., 2014). Learning occurs in
both formal and informal settings. While formal learning is typically standardized and guided
by organizational and instructor input, IWL is problem-induced, self-directed, intentional, and
field-based (Cerasoli et al., 2018). It arises from challenges inherent to the job task and
contains elements of model learning, reflection, feedback, and the trying and application of
new ideas (Decius et al., 2021c). Therefore, IWL is also described as “on-the-job-learning”
(Clarke, 2004), and it stimulates cognitive, motivational, and behavioral processes and gains
in acquisition of skills and performance (Cerasoli et al., 2018). Although the majority of
learning at work takes place informally (Eraut, 2011; Noe et al., 2013) and it plays a more
significant role in employee performance than formal training (De Grip, 2024), IWL has
remained underrepresented in organizational practice and research (Tannenbaum & Wolfson,
2022).

Different learning theories emphasize the interaction between learning opportunities
and individual engagement (e.g., model of workplace learning; Billett, 2004), specify
structural conditions that enable or constrain workplace learning (e.g., expansive-restrictive
framework; Fuller & Unwin, 2004), or describe the interplay between learning determinants,
processes and outcomes (e.g., 3-P model of workplace learning; Tynjdld, 2013). However, few
frameworks focus on IWL. Here, the octagon model of IWL (Decius et al., 2019) provides a
structured typology of IWL activities, and the CAM-OS framework (Tannenbaum & Wolfson,
2022) includes personal and situational readiness factors.

In terms of work design, some frameworks have a focus on learning and development.

Besides the job characteristics model (Hackman & Oldham, 1976), action regulation theory



(ART; Frese & Zapf, 1994; Hacker, 2003) conceptualizes employees as active learners,
emphasizing that knowledge acquisition and skills development require action (Zacher &
Frese, 2018). Task characteristics such as feedback and task identity (i.e., completeness of
tasks) enable employees to engage in different phases of action regulation (e.g., goal setting,
planning), which in turn promote learning and personality development (Zacher et al., 2016).
The construct capturing these task characteristics is referred to as “learning-related task
characteristics” (Richter & Wardanjan, 2000). Another framework, which addresses
(informal) learning and development from a work design perspective is Parker’s (2017) work
design growth model (WDGM) which incorporates these characteristics as well and others
(e.g., job complexity). The WDGM proposes that work design shapes learning outcomes via
cognitive, behavioral, and affective mechanisms. Recent studies underline the significance of
work design for learning behavior, showing that employees are more likely to engage in IWL
when they have access to job-related resources such as job autonomy and support (Cerasoli et
al., 2018; Decius et al., 2021b; Taris & Kompier, 2004; Wielenga-Meijer et al., 2010).

The rise of digitalization and the COVID-19 pandemic reshaped work design. The
shift towards new work arrangements (e.g., telework) led to changes in organizational
structures and social dynamics (Gajendran & Harrison, 2007; Wohrmann & Ebner, 2021).
Therefore, this modifies opportunities for IWL as well (GraBmann & Decius, 2023).

23 Work Design from an Integrated Lifespan and Learning Perspective

As outlined, a lifespan and a learning perspective on work design both have the
potential to contribute to successful aging and continuous informal learning. A combined
approach, which integrates both perspectives examines the intersection of aging and IWL.

Fluid cognitive abilities (e.g., information processing) begin to decline in early
adulthood and continue to deteriorate across the lifespan. Therefore, learning new information
becomes generally increasingly difficult when employees age (Crawford et al., 2010).

However, crystallized abilities (e.g., knowledge, experience) can generally continue to



develop throughout the lifespan (Beier et al., 2025; Salthouse, 1991). Regarding IWL, studies
show that older employees engage less frequently in IWL activities compared to younger
employees (Cerasoli et al., 2018; Decius et al., 2021c¢; Decius et al., 2021b). However,
chronological age alone does not fully explain this relationship. Instead, OFTP as a cognitive-
motivational construct mediates age effects on key work outcomes, including employability
and work performance (Henry et al., 2017). Additionally, OFTP is linked to learning-related
variables, such as learning motivational beliefs and learning goal orientation (Kochoian et al.,
2017; Kooij & Zacher, 2016). However, as employees age, they shift priorities from growth-
related motives to emotional stability goals (Carstensen et al., 1999), leading to a decline in
motivation for IWL. Specifically, OFTP emerged as a pivotal variable, even when job
characteristics are considered. Job characteristics such as job complexity and job control can
moderate the relationship between age and OFPT, alleviating their negative association (e.g.,
Zacher & Frese, 2009).

Notably, learning processes are not only determined by age; rather, learning
opportunities themselves shape age-related processes: Job characteristics that are conducive to
learning (e.g., job autonomy) are positively associated with work ability, health and well-
being, and OFTP (Cadiz et al., 2019b; Parker et al., 2017b; Zacher & Frese, 2009; 2011). In
other words, and in terms of ART (Frese & Zapf, 1994) and SST (Carstensen et al., 1999),
job-related resources enable employees to regulate their actions at work and contribute to
informal learning and development, thereby fostering OFTP. In addition to OFTP, job
characteristics can also affect cognition across the lifespan such as knowledge or cognitive
processes (Fisher et al., 2017; Zacher et al., 2016). This occurs through cognitive enrichment
pathways (i.e., exploratory learning) in the short and medium term, and through cognitive
preservation and accumulated knowledge in the longer term (Oltmanns et al., 2017; Parker et
al., 2021). The dominant lifespan theoretical approach in this regard is the mental exercise

hypothesis (Salthouse, 1991), suggesting that (working) conditions can buffer age-related



cognitive decline and contribute to successful aging (Zacher & Frese, 2018; Nilsen et al.,
2022). In addition, the cognitive reserve hypothesis (Stern, 2012) proposes a protective
mechanism, developed through lifelong mental stimulation (Then et al., 2014). Especially
older workers and their intellectual flexibility benefit from mentally stimulating work (Fisher

etal., 2014).
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Finally, research also emphasizes reciprocal relationships between job characteristics,
aging, and learning variables. While some research explores the mutual influence of age-
related changes and work contexts (Scheibe & Kooij, 2024), others examine specifically
reciprocal relationships between job characteristics and IWL (Decius et al., 2023b). For
example, relationships between job characteristics and learning-related behavior is not only

reciprocal but varies across age groups (De Lange et al., 2010). In sum, findings suggest that



future research should investigate the interplay between job characteristics and aging from
different directions.
24 Objectives, Research Questions and Outline of the Dissertation

My dissertation comprises three interrelated studies that explore work design from a
lifespan, a learning, and an integrative perspective. The studies aim to address challenges of
an aging workforce and the increasing need for continuous informal learning (see Figure 1).

The impact of work design on employee’s health and well-being is well-documented
in both theoretical and empirical research (e.g., Bakker et al., 2023; Humphrey et al., 2007,
Oldham & Fried, 2016). Simultaneously, age-related changes in health, cognition, personality,
or motivation have been identified (e.g., Hertel & Zacher, 2015; Zacher & Froidevaux, 2021).
This raises the question of whether age moderates the relationship between work design and
employee health. While prior studies have been conducted on specific job characteristics (e.g.,
task variety; see Bos et al., 2013), there is currently a lack of comprehensive reviews from a
lifespan perspective, focusing on age-sensitive associations. A systematic analysis could help
to identify needs in view of an age-sensitive work design, which could contribute to employee
health across the lifespan. Therefore, I propose the following research question:

Research question 1: Does the relationship between psychosocial job characteristics

and employee health vary as a function of age?

To address this question, I conducted a systematic review of a large sample of relevant
published research, analyzing the interaction between job characteristics and age in relation to
employee health (Study 1).

Besides the consideration of a lifespan perspective on work design, I examine the
relationship between working conditions and IWL, emphasizing the role of work design from
an informal learning perspective. Prior research has demonstrated that job characteristics
shape opportunities for IWL (Cerasoli et al., 2018). However, little is known about the role of

“new work characteristics”, such as those arising from teleworking arrangements (Gramann
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& Decius, 2023; Parker et al., 2017a), and how these affect IWL. Telework involves
employees’ separation from their traditional workplaces, altering spatial and temporal
boundaries of work and its characteristics (Allen et al., 2003; Gajendran & Harrison, 2007).
Furthermore, it is yet unclear how supervisors can effectively support IWL in telework
settings (e.g. Cerasoli et al., 2018; Tannenbaum & Wolfson, 2022). Developing a framework
that illustrates the impact of telework-related processes on IWL could help organizations and
supervisors enhance opportunities for IWL. Hence, the second research question is:

Research question 2: How does telework modify IWL and how can supervisors

facilitate support?

To address the second research question, I conducted a conceptual study in which I
integrated relevant theories and empirical findings. This resulted in the development of a
conceptual framework that demonstrates how telework-related job characteristics modify
opportunities for IWL and how supervisors can provide effective support (Study 2).

The third research question integrates the lifespan and learning perspective on work
design. In addition to examining psychosocial job characteristics (Study 1) and new work
characteristics (Study 2), Study 3 investigates the relationship between learning-related task
characteristics and OFTP. While the concept of learning-related task characteristics originates
from ART (Zacher & Frese, 2018), its mechanisms remain insufficiently understood
(Wielenga-Meijer et al., 2010). Empirical insights into how job-related resources (i.e.,
learning-related task characteristics) and personal resources (i.e., occupational self-efficacy)
shape OFTP could facilitate a more comprehensive understanding of its antecedents and
potential interventions. In line with the process model of successful aging at work (Kooij et
al., 2020), self-regulatory processes may serve as a mediating mechanism in this relationship.
In light of these considerations, the following question is proposed:

Research question 3: Do learning-related task characteristics and occupational self-

efficacy affect OFTP, and does job crafting mediate the relationship?
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To answer the third research question, I conducted an empirical study employing a
cross-lagged panel design to analyze two-wave data from different organizations (Study 3).

In summary, the three research questions cover and integrate multiple perspectives on
work design to provide a more comprehensive understanding of how job characteristics
contribute to employee health, IWL, and OFTP, and therefore support successful aging and
informal continuous learning. The references of the studies that form the dissertation can be

found in Appendix A, and the contributions of the (co-) authors are presented in Appendix B.
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3. Study 1 — Differential Work Design for Different Age Groups? A Systematic
Literature Review of the Moderating Role of Age in the Relationship Between
Psychosocial Work Characteristics and Health

Authors: Inga Miihlenbrock, Joachim Hiiffmeier

3.1 Introduction

Occupational health research has increasingly focused on psychosocial hazards at
work and has often found adverse effects on employees’ well-being, attitudes, and behavior in
meta-analytical studies (e.g., Fried & Ferris, 1987; Humphrey et al., 2007; Montano et al.,
2017). Also, European occupational health and safety legislation has specified psychosocial
risk assessment tools to reduce these hazards in organizational practice (Janetzke & Ertel,
2017), but the promotion of good psychosocial work characteristics continues to be important
(e.g., Eurofound, 2017). For instance, a recent review reported the enormous financial burden
of up to € 165 billion in 2014 caused by work-related stress, consisting of productivity-related
losses as well as healthcare and medical costs (e.g., Hassard et al., 2018).

Simultaneously, workforces are changing in terms of demographic variables, for
example, the proportion of older European employees in the total workforce (aged 55 — 64) is
expected to rise from 17% in 2016 to 21% in 2030 (European Commission, 2017). Moreover,
age spans have become larger, for instance, due to increasing rates in the employment of
individuals aged 65 and older (European Commission, 2017). These developments raise
important questions such as: Do older employees react to psychosocial work characteristics in
a similar way to younger employees? Or do demographic changes contribute to a better
understanding of the effects of working conditions on health? To answer these questions, a
lifespan perspective on work design may help in identifying work factors that might affect
younger and older employees differently.

We adopted this perspective to conduct a review of current findings on age-sensitive
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associations between different psychosocial work characteristics and health. Related primary
studies on isolated characteristics (e.g., task variety; Bos et al., 2013) have been issued, but
psychosocial work characteristics have not been analyzed by pertinent reviews, meta-
analyses, or an integrative synopsis. We thus provide a systematic literature review to
summarize the pertinent findings on psychosocial work characteristics and thereby provide
such a synopsis.

In the following, we first define the central constructs (i.e., psychosocial work
characteristics, age, and employee health) and then present the current state of research.
Subsequently, we introduce the pertinent theoretical approaches and develop our theoretical
propositions separately for five psychosocial work dimensions. We then describe the
methodological approach used in our review before presenting our findings. Finally, we
discuss our findings and derive implications for future research and practice with a specific
focus on age-sensitive work design.

3.2 Psychosocial Work Characteristics and Aging
3.2.1 Conceptualizations of the Central Constructs

Psychosocial work characteristics are generally defined as “[...] aspects of work
design and the organization and management of work, and their social and environmental
contexts” (Cox et al., 2000, p. 14). They are recognized as critical for health promotion owing
to their potential to cause psychological, social, or physical harm (Cox et al., 2000; Kalimo,
1987; Rugulies, 2018). Research on psychosocial work characteristics (e.g., work
organization, social relationships) has primarily focused on how these factors affect
psychophysiological changes, health-related behaviors, or the risk of diseases (Rugulies,
2018). A frequently used classification of the psychosocial work environment is based on the
Copenhagen Psychosocial Questionnaire (COPSOQ II; Pejtersen et al., 2010), which
differentiates between the following five domains: (a) demands at work (e.g., work pace), (b)

work organization and job contents (e.g., employee influence), (c) interpersonal relations and
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leadership (e.g., support from colleagues and supervisors), (d) work—individual interface (e.g.,
job insecurity), and (e) values at the workplace (e.g., trust in management).

We conceptualize age as a central moderating variable that affects employees’
reactions to psychosocial work characteristics. Age entails the individual process of aging and
is usually operationalized via chronological age (i.e., time since birth) and as a continuous
variable ranging from 18 to 65 years in occupational studies — the years typically spent in the
workforce (Hertel & Zacher, 2015). Despite different conceptualizations of age (e.g.,
subjective age, functional age), we focus here on chronological age because it is the measure
that most studies use. Studies considering age groups typically define older workers in
relation to the median age of the study sample or relative to cut-offs that are specified by
advocacy groups or legislation (e.g., 40 or 60 years; cf. Hertel & Zacher, 2015). According to
the lifespan development perspective (Baltes et al., 2006), human development is conceived
of as a lifelong process that involves both gains and losses and that includes major within-
person changes concerning cognitive capacity, personality, goal orientation, social-emotional
experience, and health, all of which also affect workplace experiences and behaviors in turn
(cf. Ng & Feldman, 2013b). Extant aging research has usually covered the main effects of
chronological age on employee health without considering work characteristics (e.g.,
Maertens et al., 2012; Ng & Feldman, 2013a).

We conceptualize health as a multifactorial construct that considers aspects of
physical, mental, and social wellbeing and as a “[...] concept emphasizing social and personal
resources as well as physical capacities” (World Health Organization, 1998, p. 1). As a related
concept, health behaviors imply behaviors that are associated with an individual’s health
status. Typically, a distinction is made between health-impairing and health-protective
behaviors (Ogden, 2004). An individual’s health is not only influenced by the person’s health
behaviors but also by other aspects of life, such as genetics, the educational level the person

achieved, socioeconomic status, working conditions, and age (Crawford et al., 2016).
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Despite an increase in interindividual differences in health parameters with higher age,
a general age-related decline in physical and physiological abilities in the musculoskeletal,
cardiovascular, sensory, and immune systems is not disputed (Hertel & Zacher, 2015). Along
with this, cardiovascular and musculoskeletal diseases and insomnia increase with age (Ng &
Feldman, 2013a). Concerning psychological changes, information processing, attention, and
memory capabilities are reduced (Crawford et al., 2016). Moreover, slight increases in
sickness absence have been observed (Ng & Feldman, 2008), whereas self-rated physical
health and somatic complaints have revealed no associations with age (Ng & Feldman,
2013a). Finally, weak positive relationships with general mental health, positive mood, and
lower depression and anxiety rates have been observed as well as a slight decrease in health-
impairing behaviors (Ng & Feldman, 2013a).
3.2.2 State of Research and Research Questions
Numerous studies have demonstrated associations between psychosocial work
characteristics and health, and individual characteristics have been shown to moderate these
relationships (e.g., BAuA, 2017; Dragano et al., 2017; Humphrey et al., 2007). Although
theoretical lifespan approaches seem to be promising for work design (e.g., Rudolph, 2016),
most of the pertinent studies have considered employee age “solely” as a confounding
variable, whereas only a few studies have focused on interactions between psychosocial
work characteristics and age on health. Most pertinent studies have analyzed the association
of one specific work characteristic with health aspects (e.g., job autonomy; see Ng &
Feldman, 2015) or without considering employees’ age, which obviously prevents the
detection of potential age-related patterns.
Two pertinent literature reviews (Truxillo et al., 2012; Zacher & Schmitt, 2016)
considered different work characteristics and analyzed their association with age and well-
being outcomes. These reviews were narrative with a focus on outcome variables such as job

satisfaction, work engagement, strain, and emotional exhaustion (Zacher & Schmitt, 2016).
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Moreover, Truxillo et al. (2012) focused on theoretical assumptions with respect to job
satisfaction, engagement, and performance rather than providing an integrative research
review. However, both reviews concluded that work characteristics interact with employee
age in predicting occupational well-being.

We contribute to research and theory on psychosocial work characteristics, age, and
health by systematically reviewing and integrating studies on individual health parameters.
While doing so, we also included psychosocial work characteristics (e.g., job insecurity,
work—life balance, and age diversity among employees) that have become more important in
recent years owing to a rapidly changing world of work. To facilitate theoretical and applied
conclusions, we rendered the studies that originally used various age group schemas
comparable by introducing a schema with consistent age groups. The resulting systematic
synthesis of age-sensitive associations of multiple psychosocial work characteristics allowed
us to identify age-specific vulnerabilities for poor health. It was our goal to broadly cover
psychosocial work characteristics to identify possible areas where an age-sensitive work
design may contribute to promoting health across the lifespan.

3.3  Theoretical Approaches and Propositions to Psychosocial Work Characteristics

and Aging

Psychosocial work characteristics are important elements of work stress theories, for
example, the job demands—resources model (JD-R; Bakker & Demerouti, 2014; Demerouti et
al., 2001). Recently, these stress theories have been combined with theoretical approaches on
aging and lifespan development, for example, socioemotional selectivity theory (SST;
Carstensen, 2006; Carstensen et al., 1999). In the following sections, we develop our
theoretical propositions on the basis of these two groups of relevant theoretical approaches

and then cluster these propositions with respect to different psychosocial work
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characteristics?.
3.3.1 Demands at Work
Quantitative demands, cognitive demands, work pace, and emotional demands are

dimensions of demands at work (Pejtersen et al., 2010). To derive propositions within this
domain, we drew on cognitive development theories, for example, the theory of fluid and
crystallized intelligence (Cattell, 1971), which distinguishes two main categories of
intellectual functioning. The fluid intelligence component, which is primarily genetically
determined, includes information processing speed, working memory, and reasoning
capacities. These are relevant for coping with quantitative and cognitive demands and work
pace while the facets of crystallized intelligence primarily depend on experiences and
knowledge (Kanfer & Ackerman, 2004). On the basis of observed lifespan trajectories, it has
often been postulated that cognitive mechanics (i.e., fluid intelligence) are maximal in the
mid-20s, whereas cognitive pragmatics (i.e., crystallized intelligence) grow and then
stabilize up to the age of 70 (Baltes et al., 2006). If quantitative demands in the workplace
exceed individual supplies and resources, then it is not only intellectual capabilities but also
well-being and job stress that are affected (Truxillo et al., 2012; Zacher et al., 2014).

Hypothesis 1a: High quantitative work demands are negatively associated with health

parameters. This negative association will be stronger with age when demands mainly

draw from fluid intelligence components (e.g., high work pace).

Proposition 1b: High quantitative work demands are negatively associated with health

parameters. This negative association will be weaker with age when demands mainly

draw from crystallized intelligence components.

2Whereas our clustering is based on the domains of the COPSOQ II (Pejtersen et al., 2010),
our literature search was not limited to studies employing the COPSOQ II. Moreover, the
propositions are restricted to psychosocial work characteristics for which our literature search
yielded pertinent studies.
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3.3.2 Work Organization and Job Contents

Aspects of work organization and job contents entail influence, skill discretion,
variation, meaning of work, and commitment to the workplace (Pejtersen et al., 2010).
Influence encompasses the constructs of job autonomy or job control, which are central in
job stress models such as the JDC (e.g., Karasek, 1979). Job autonomy provides employees
the independence and freedom to schedule work and determine work procedures
(Hackman & Oldham, 1976). It is hence conceptualized as a job resource within the JD-R
and is expected to promote work engagement and attitudinal outcomes (Bakker &
Demerouti, 2014; Demerouti et al., 2001).

With respect to age, the motivational theory of lifespan development (MTD;
Heckhausen et al., 2010) conceptualizes job autonomy as having greater significance for
older employees. The theory proposes that an individual’s perception of whether they have
control over their environment is essential for adaptive development across the lifespan.
More specifically, according to the MTD (Heckhausen et al., 2010), primary control
processes focus on “[...] changing the world to bring the environment into line with one’s
wishes. In contrast, secondary control processes are defined as changing the self to bring
oneself into line with environmental forces” (p. 35). According to the MTD, individual
capacities for primary control decline after midlife. As job autonomy offers compensation
for such decreases in the ability to engage in primary control, it becomes more relevant for
older employees to influence their job situation according to their wishes.

Proposition 2: Job autonomy is positively associated with health. This association

becomes stronger with age.

Not only the effect of job autonomy but also the interactive effect of job autonomy
and job demands regarding employee health is of interest because the JDC (Karasek, 1979)
predicts high strain for jobs characterized by low autonomy and high demands (high strain

jobs). The JD-R also hypothesizes that the joint effect of high job demands and low
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resources (€.g., low job autonomy) reduces employee health and motivation (see also
Demerouti et al., 2001). Whereas the age-contingent reactions to job demands depend on
whether they predominantly draw on fluid or crystallized intelligence components (see
Proposition 1), we expected clear associations with age regarding job autonomy
(Heckhausen et al., 2010; see Proposition 2). Correspondingly, we assumed that older
employees would be more vulnerable vis-a-vis high-strain jobs than those in younger age
groups on average.

Proposition 3: High strain jobs are associated with impaired health. This

relationship becomes stronger with age.

Experienced meaningfulness is “[...] the degree to which the individual experiences
the job as one which is generally meaningful, valuable, and worthwhile”

(Hackman & Oldham, 1976, p. 256). According to the job characteristics model (JCM;
Hackman & Oldham, 1976), meaningfulness is determined by task significance, task
identity, and skill variety and mediates the positive impact of working conditions on
personal and work outcomes. The SST (Carstensen et al., 1999) proposes that the selection
and pursuit of social goals change as a function of perceived remaining life perspective. A
shorter remaining perspective switches motivational priority — from motives of knowledge
acquisition and accumulation at younger ages to emotion-related goals and targets related to
meaning when time horizons shrink.

Proposition 4: Meaningful work is positively associated with health parameters. This

association becomes stronger with age.

Skill discretion refers to “[...] the level of skill and creativity required on the job and
the flexibility permitted to the worker in deciding what skills to employ...” (Karasek et al.,
1998, p. 323). Skill variety is closely related to this concept. It indicates the extent “[...] to
which a job requires a variety of different activities in carrying out the work ...”

(Hackman & Oldham, 1976, p. 161). Both aspects are conceptualized as job resources in the
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JD-R and are assumed to have positive effects on well-being and work-related behavior
(Demerouti et al., 2001). On the other hand, low skill discretion and low skill variety are
assumed to have negative effects. They are indicators of passive jobs characterized by low
demands and low decision latitude within the JDC (Karasek, 1979).

With regard to age, the mental-exercise hypothesis and the principle of differential
preservation (Salthouse, 2006) emphasize the protective role of mental activity and complex
work environments because they are expected to mitigate the age-dependent decline in
cognitive resources with higher age and also to have positive effects on health. In the current
research, we conceptualize jobs that are not passive and that allow for high skill discretion or
high skill variety as offering possibilities for development (cf. Pejtersen et al., 2010). Thus, we
expected the following:

Proposition 5: Possibilities for development are positively associated with health

parameters. This association becomes stronger with age.

3.3.3 Interpersonal Relations and Leadership

Interpersonal relations and leadership refer to social support from colleagues and
supervisors, quality of leadership, social community at work, predictability, recognition, role
clarity, and role conflicts (Pejtersen et al., 2010). Different theoretical models such as the
JD-R (Demerouti et al., 2001) conceptualize social support from coworkers and supervisors
as significant resources for employee well-being. By contrast, no available social support
and the presence of interpersonal stressors have been hypothesized to impair health.
Regarding age, SST (Carstensen et al., 1999) hypothesizes that the pursuit of knowledge
accumulation is more important for younger employees than for those in older age groups.
For knowledge accumulation and career success, social support is known to be one key
vehicle (Seibert et al., 2001). Also, Scheibe and Zacher (2013) theoretically posited that
interpersonal relationships should be especially relevant for younger employees, whereas for

older employees, they proposed higher emotion regulation competence and less impairment
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from interpersonal stressors.
Proposition 6: Supportive interpersonal relations and leadership are positively
associated with employee health. These associations become weaker with age.
3.3.4 Work-Individual Interface

Job insecurity and work—life conflicts are aspects of the work— individual interface
(Pejtersen et al., 2010). Job insecurity is defined as “perceived powerlessness to maintain
desired continuity in a threatened job situation” (Greenhalgh & Rosenblatt, 1984, p. 438)
and 1s considered to be an especially intense source of work stress for an employee who is
highly dependent on his or her job (Sverke et al., 2002). This applies in particular to older
employees, who typically face more challenges when attempting to find a new job and also
often have higher levels of family obligations (Cheng & Chan, 2008).

Proposition 7: Job insecurity is negatively associated with health. This association

becomes stronger with age.

Work-life conflicts refer to a lack of balance between work and private life and are
defined as “a form of inter-role conflict in which role pressures from the work and family
domains are mutually incompatible in some respect” (Greenhaus & Beutell, 1985, p. 77).
Consequently, work—life conflicts are not conceptualized as immediate work-related
stressors but as induced by high demands or low resources at work (Demerouti et al., 2004).
According to the effort-recovery model (Meijman & Mulder, 1998), recovery is crucial for
the stressor—strain relation. Because work—life conflicts weaken the chance to recover from
strain, they are expected to decrease health and well-being.

Concerning age, Scheibe and Zacher (2013) hypothesized that middle-aged
employees experience increased work—life conflicts due to high levels of private and work
responsibilities and subsequently higher levels of strain and lower levels of occupational
well-being. As emotion regulation competencies also increase with age (Hertel & Zacher,

2015; Scheibe & Carstensen, 2010) and as these competencies facilitate coping with work—
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life conflicts, we expected a pronounced vulnerability in middle-aged employees due to the
simultaneous presence of high levels of responsibilities and comparatively low levels of
coping competencies.

Proposition 8: Work-life conflicts are negatively associated with health. This

association is strongest for middle-aged employees.

3.3.5 Values at the Workplace

Justice, mutual trust between employees, trust in management, and social
inclusiveness are aspects of values at the workplace. Organizational justice is generally
defined as people’s perceptions of fairness in organizations (Greenberg & Colquitt, 2005).
The effort-reward imbalance model (ERI; Siegrist, 1996) is an occupational stress model
that specifically focuses on low organizational justice. It proposes that high effort and low
reward at work represent a reciprocity deficit, which in turn causes strain. Accordingly,
perceptions of low organizational justice and effort— reward imbalance can be viewed as risk
factors for stress-related symptoms, poor employee health, and reduced work engagement
(Demerouti et al., 2001).

For age as a moderator, individual coping mechanisms are relevant for potential
health effects of low perceived justice. Here, SST (Carstensen et al., 1999) states that in later
life emotion-related goals, emotion regulation, and positive experiences become more
important, whereas negative emotions tend to be avoided and controlled better than in
younger years. Furthermore, older individuals more often apply coping mechanism than
younger individuals do to realize cognitive and attitude changes and to adjust to
circumstances that do not allow for primary control (see also Heckhausen et al., 2010).

Proposition 9: Low organizational justice and effort— reward imbalance are

negatively associated with health.

These associations become weaker with age. Factors of social inclusiveness refer to

fair and equal treatment related to gender, ethnicity, health, and age (Pejtersen et al., 2010).
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In this respect, the social identity approach (Tajfel & Turner, 1979; Turner et al., 1987)
states that individuals categorize themselves and others into different social groups (e.g.,
regarding age [younger or older]) to achieve social belongingness and a sense of self-worth.
They identify themselves and similar others as ingroup members and dissimilar others as
outgroup members. As for individual consequences of such categorization processes, the
relational demography approach (Tsui et al., 1992) proposes that higher (age) diversity
increases perceived dissimilarities in working groups, which in turn impairs social
integration. Accordingly, younger and older employees perceive themselves as more
dissimilar to others at work than middle-aged employees, and they are also expected to be
confronted with higher levels of age discrimination. Thus, they are especially negatively
affected by age diversity and discrimination at work.
Proposition 10: High age diversity and discrimination at work are negatively
associated with health. This association is stronger for younger and older employees
and weaker for middle-aged employees.
3.4  Method
3.4.1 Literature Search
Our review draws from systematic literature searches of the databases PubMed,
PsycINFO, PsycARTICLES, and PSYNDEX. We used three main constructs (psychosocial
work characteristics, age, and health) and specified these constructs with the following terms:
We used working conditions and psychosocial work environment to specify psychosocial
work characteristics, age differences or older workers to specify age, and mental health and
work ability to specify health (please see the supplementary file for the full search strings).
We limited our searches to studies published between 2000 and 2017 because psychosocial
work characteristics and aging received particular professional and public interest during this
time (cf. Cox et al., 2000; Hertel & Zacher, 2015; Ilmarinen, 2001). Simultaneously, the

statutory retirement age in many European countries and labor force participation rates



increased during this time (European Commission, 2017).

Figure 2

Flow chart for the literature search.
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‘ Articles Retrieved: n = 685

‘ Abstract Screening: n = 620

| Detailed Review: 7= 129

Duplicates: n = 65

E

xcluded: n =491

Insufficient age referencing (196)
(e.g., only old subgroups, no analysis of moderation)

* Insufficient work characteristic (122)

(e.g., no psychosocial attribute, job groups, no variation)

* No health outcome (106)

(e.g., retirement intention, career development, turnover)

* No working context (48)

(c.g., retirees, students)

¢ Unsuitable method (19)

(c.g., no empiric data, single case study)

Hand Search: n =2

Included Studies: #n = 30

(extracted interactions: k£ = 107)

E

xcluded: n =101
Insufficient age referencing (59)

« Insufficient psychosocial work characteristic (32)
« Unsuitable method (7)
« No health outcome (3)

3.4.2 Inclusion Criteria

For inclusion, the primary studies needed to be peer-reviewed, published in English or

German, and conducted in a work context, that is, articles sampling adolescents, students, or

nonworking adults were excluded (see Figure 2 for a flow chart depicting the

inclusion/exclusion process). Furthermore, an operationalization of psychosocial work

characteristics was necessary (i.e., studies comparing professions instead of tapping into
specific work characteristics were not considered). In addition, employees’ age needed to
have a minimum range of 20 years; that is, studies that focused only on young or only on
older employee groups were excluded. Finally, the studies needed to have a suitable study

design to answer our research question, that is, all studies were quantitative and empirical;

case studies or nonempirical overviews were not considered.
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3.4.3 Sample

In accordance with our inclusion and exclusion criteria (Figure 2), we included 28
studies from the literature search. A random sample of 50% of the retrieved articles were
double coded for inclusion/exclusion decision by the first author and a trained research
assistant. Interrater agreement was nearly perfect (96%). More specifically, the agreement
rate for the excluded abstracts was 100%, while the agreement rate for the included articles
was 75%. Furthermore, the kappa value of k = .84 signifies excellent agreement (Fleiss et
al., 2003). The percentages for the different exclusions were as follows: insufficient age
referencing (40.4 %), insufficient work characteristic (24.8 %), no health outcome (21.7 %),
no working context (10.1 %), and unsuitable method (3 %). Disagreements were resolved by
discussion.

Because of their particular relevance for our research topic, two additional articles
that we were aware of but that were not retrieved as part of our literature search were added:
Shultz et al. (2010) and Zaniboni et al. (2013). Our review thus included 30 studies. Of these
studies, 28 (93%) presented at least one significant interaction between psychosocial work
characteristics and age, whereas two presented only nonsignificant interactions (see Table 1).

Overall, the samples represented 277,734 employees (M = 9.258, SD = 21.916) with
a mean age of 42.6 years (SD = 4.5). A total of 20% of the studies analyzed German
samples, 53% other European samples, and 27% samples from countries outside Europe.
Most samples consisted of different occupations and stemmed from different economic
sectors. In total, 87% had a cross-sectional design, while 13% were longitudinal; 27% of the

studies reported results from samples that were representative for the working population.
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Sample characteristics of the extracted studies

26

Reference

Sample size (frequency of analyzed interactions);
sector; nation; and average age

Design

O o0

11

12

13

14
15
16

17

18
19
20
21
22

23

24
25
26
27
28
29
30

Andersen et al. (2008)®
Besen et al. (2015)®
Bos et al. (2013)°

Bosch et al. (2009)°
Cheng et al. (2013)®

Collins & O'Sullivan (2010)*

Ervasti et al. (2014)?
Freude et al. (2010)?
Gellis & Kim (2004)°
Haley et al. (2013)°

Kivimiki et al. (2008)*
Kouvonen et al. (2005)°
Kraaijeveld et al. (2014)°

Kuper & Marmot (2003)*
Liebermann et al. (2013b)?
Lindholm et al. (2009)*

Loerbroks et al. (2010)°

Loudoun et al. (2014)*
Mc Carthy et al. (2012)°
Moen et al. (2013)°
Rugulies et al. (2008)°
Shultz et al. (2010)*

Taylor et al. (2013)?

Tenhili et al. (2013)°
Tsai et al. (2014)?

Weigl et al. (2012)°
Weigl et al. (2013)?
Zaniboni et al. (2013)°
Conway et al. (2008)°
McGonagle et al. (2015)°

3.840 (6); various sectors; Denmark, average age: n.a.

1.812 (2); various sectors; USA; 41y

591 (4); university staff; Netherlands; <35 (17%), 35-

44 (28%), 45-54 (32%), >55y (23%)
537 (3); airplane manufacturing; Germany; 44.3y

37.329 (10); various sectors; Taiwan; 37.4y (women),

39.4y (men)

332 (2); various sectors; Ireland; 34.7 y (women),
33.7y (men)

107. 828 (1); public sector; Finland; 43.4y

371 (1); various sectors; Germany; 45.6y

263 (9); health sector; USA; 39y

582 (8); finance (supervisors); South Africa; 18-30
(23%), 31-50 (48%) and 51-65y (29%)

3.160 (1); various sectors; Sweden; 19-55 (89%), 56-

65y (11%)

40.851 (10); public sector; Finland; 44.3 years
(women) 45.2y (men)

1.215 (4); computer workers of various sectors;
Netherlands; 43y

9.746 (1); civil service; UK; average age: n.a.
1.214 (1); various sectors; Germany; 45y

132 (1); broadcasting; Finland; 42.6 y (women),
45y (men)

591 (2); airplane manufacturing; Germany; 17-34
(27%), 35-44 (27%), 45-54 (32%), 55-65y (14%)
2.640 (2); mine and energy sector; Australia; 46.8y
208 [men] (3); various sectors; Ireland; 54.7y

172 (7); university staff; Norway; 43y

3.727 (2); various sectors; Denmark; 38y

15.986 (1); various sectors; 15 Western European
countries; 38.9y

1.596 (6); various sectors; Australia; 20-34 (19%),
35-44 (27%), 45-54 (31%), 55-71y (23%)

37.324 (2); public sector; Finland; 46.2y

825 (1); bus drivers; Taiwan; 42y

162 (12); health sector; Germany; 37.2y

173 (1); nursing; Germany; 36.9y

117 (2); publishing; Italy; 39y

1.754 (1); health care; Italy; >44y (33%)

2.656 (1); various sectors; USA; 60.8y, 36.6y and
47.7y (subsamples)

cross-sectional
cross-sectional
cross-sectional

cross-sectional
cross-sectional

cross-sectional

cross-sectional
cross-sectional
cross-sectional
cross-sectional

longitudinal
cross-sectional
longitudinal

longitudinal
cross-sectional
cross-sectional

cross-sectional

cross-sectional
cross-sectional
cross-sectional
longitudinal

cross-sectional

cross-sectional

cross-sectional
cross-sectional
cross-sectional
cross-sectional
cross-sectional
cross-sectional
cross-sectional
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Note. y = years. * Study includes exclusively significant interaction results. ® Study includes
significant and nonsignificant interaction results. ¢ Study includes exclusively nonsignificant

interaction results.

3.4.4 Variable Clusters

In the 30 studies we included, we identified 65 significant and 42 nonsignificant
pertinent interactions. We sorted these by five psychosocial work dimensions according to
the COPSOQ II (Pejtersen et al., 2010; see Table 2) and introduced a schema of consistent
age groups to integrate and compare the significant findings. In the primary studies with
significant interactions, we found classifications with two, three, or four age groups and a
total of 18 different age-group classifications (see Table 2). For instance, four different
classifications used three age groups (see Lines 8— 11 in Figure 3).

To reduce the heterogeneity of age-group classifications across all studies, to achieve
comparability in the study results, and to allow for an aggregated assessment of all studies,
we aimed to introduce one consistent, homogeneous age-group classification. An important
goal of this standardization was to obtain the greatest possible fit (or a minimum deviation)
between the new homogeneous classification and the original, heterogeneous age groups

used in the primary studies. To achieve this, our approach consisted of three steps.



Figure 3
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Distribution of age group classifications for the extracted significant interactions.

Line

Age Groups (Frequencies)

Age Groups (Visualization)

18-44, 45-64y (2)
19-55, 56-65y (1)
22-49, 50-66y (8)
37-49, 50-74y (2)
<40, > 40y (5)
<43,>44y(2)
< 50,250y (3)

-
=

<30, 31-40, > 40y (3)
< 34, 35-49, > 50y (6)
18-30, 31-50, 51-65y (5)
25-35, 36-45, 46-62y (1)

< 36, 36-44, 45-54, > 55y (1)
17-34, 35-44, 45-54, 55-65y (1)
18-30, 31-40, 41-50, > 50y (2)
18-35, 36-44, 45-52, 53-65y (1)
20-29, 30-39, 40-49, 50-65y (9)
20-34, 35-44, 45-54, 55-71y (6)
35-39, 40-44, 45-49, 50-55y (1)

|3 A 3 &8 B 83 R

Age metrically measured (6)

n
o

Sum (65) Years:

15-19 20-24 25-29

30-34

35-39 40-44 45-49

50-54 55-59 60-64 65-69 70-74

Thresholds of Schema 1:
Thresholds of Schema 2:

a

b
d

Note. Each line indicates a specific age group classification used in at least one primary

study. Colors represent different age groups and their range. Schema 1 with the age

thresholds a and b (and the resulting age groups of <29, 30-49, >50 years) was compared

with Schema 2 (with the thresholds ¢ and d) to form consistent age groups for this review.

First, we made a decision about the desired number of age groups and chose three

groups. Three groups allow authors to differentiate younger not only from older but also

from middle-aged employees, while the number of groups is still limited. Hence, we attained

a classification that was as simple as possible but as differentiated as necessary. Second, we

checked whether we could continue using an age group that was already very frequently

represented in the included studies. Because 62% of all the interactions included an age
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group of 50 years and older (see Figure 3), we decided to also use this age group. Third, the
last age threshold (i.e., to differentiate between young and middle-aged groups) had to be
determined. To do so, we aimed to apply the age group schema with the “best fit” (or
preferably the lowest deviation) to the original age groups from the primary studies.

To calculate this best fit between the newly formed age groups and the original
groups from the primary studies, we compared the total deviations of two different age group
schemas from the age groups used in the primary studies (for details, see Figure 3): Schema
1 applied the age groups <29, 3049, and > 50 (see the thresholds identified as “a” and “b”
in Figure 3). For instance, two misclassifications would have occurred for a specific study if
this schema were used, as shown in Line 11 of Figure 3: The original age group 3644
would be transferred to the newly formed 30-49-year-old group, and employees in both the
30-35 and 45-49-year-old groups would be misclassified into this new group (resulting in a
deviation score of 2). In the same way, we calculated the deviation scores for all 18 different
age classifications used in the primary studies (see Figure 3) and added them to obtain the
deviation total.

We then compared the calculated deviation for Schema 1 (<29, 30-49, and > 50)
versus Schema 2 (< 34, 3549, and > 50). Schema 2 had less deviation from the original age
groups used in the primary studies (44 vs. 62 deviations) and was therefore applied in our
study. This trichotomy of young (< 34 years), middle-aged (35 —49 years), and older
employees (= 50 years) is also in line with existing age gradings in working life (Kohli, 2007;
Rudolph, 2016), and six significant interactions from the studies also classified employees

using these three age groups (see Line 9 in Figure 3).
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Interactions in the extracted studies
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Domain Psychosocial work characteristic sig. nonsig. number of
interactions interactions  cases
Demands at work Quantitative and cognitive demands 7 (44%) 9 (56%) 16 (100%)
Emotional demands 0 (0%) 1 (100%) 1 (100%)
Work organization Job autonomy 12 (67%) 6 (33%) 18 (100%)
and job contents High strain 10 (63%) 6 (37%) 16 (100%)
Meaning of work 1 (100%) 0 (0%) 1 (100%)
Possibilities for development 6 (67%) 3 (33%) 9 (100%)
Interpersonal relations Social support, quality of leadership, 13 (72%) 5(28%) 18 (100%)
and leadership recognition
Predictability 0 (0%) 2 (100%) 2 (100%)
Role clarity 0 (0%) 1 (100%) 1 (100%)
Work-individual Job insecurity 7 (78%) 2 (22%) 9 (100%)
interface Work-life conflict 1 (50%) 1 (50%) 2 (100%)
Values at the Justice 6 (50%) 6 (50%) 12 (100%)
workplace Social inclusiveness 2 (100%) 0 (0%) 2 (100%)
Sum 65 (61%) 42 (39%) 107 (100%)

To detect general patterns in the relationships between psychosocial work

characteristics, age, and poor health, we determined for each finding which age group had

been (especially) susceptible to poor health (i.e., young, middle-aged, or older employees).

We thus identified the vulnerability of a particular age group according to the age

classification of a respective primary study and transferred this vulnerability to the

respective age group in our consistent age group schema (see the last columns in Table 3

until Table 7 for details).

In addition to the classification of psychosocial work characteristics and age, we also

clustered the health parameters. In accordance with Ng and Feldman’s (2013a) meta-analysis,

we clustered health-related outcome variables into general health (24.5% of all interactions),

physical health (24.5 %), mental health (40%), and health-behavior facets (11%).
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3.5 Results
3.5.1 Identified Psychosocial Work Characteristics
We first assigned the overall 107 interactions to 10 work characteristics (see

Table 2). By doing so, we identified 17% of the interactions as operationalizing autonomy
and interpersonal relations and leadership each, followed by demands at work (15 %), high
strain (high demands and low job control; 15 %), justice (11 %), possibilities for
development (8 %), job insecurity (8 %), work—life conflict (2 %), social inclusiveness (2 %),
and meaning of work (1 %). Three additional characteristics (accounting for a total of 4%)
were found in our literature search: emotional demands, predictability, and role clarity. For
these characteristics, all interactions were statistically insignificant. Overall, 65 associations
(61%) were statistically significant interactions, whereas 42 (39%) of these associations
were not (see Table 2).

3.5.2 Age-Related Vulnerabilities Depending on Psychosocial Work Characteristics

The significant interactions are displayed in Table 3 until Table 7 clustered by five

domains of psychosocial work characteristics and supplemented by the vulnerabilities that
were identified for the consistent age groups (< 34, 35 — 49, and > 50, see the last columns in
the tables). To assess the overall health risk implied by each psychosocial work
characteristic per age group, we first analyzed the frequencies of the vulnerabilities for
young, middle-aged, and older employees. Second, we compared these frequencies with the
total number of interactions for the related work characteristic (see Table 8). According to
this approach, work—life conflicts, (a lack of) social inclusiveness, quantitative work
demands, and high strain jobs were especially critical characteristics for the health of the
youngest age group (for details, see Table 8). For the middle-aged group, meaningfulness,
possibilities for development, interpersonal relations and leadership, quantitative work
demands, job autonomy, and organizational justice were particularly relevant factors.

Finally, for older employees, (a lack of) social inclusiveness, job autonomy, interpersonal
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relations, and leadership were especially critical characteristics for health (see Table 8).
3.5.3 Age-Related Vulnerabilities and Clusters of Health Variables
Besides the analyses of vulnerabilities for psychosocial work characteristics per age
group, we also differentiated between clusters of health variables. In the youngest age group,
we observed the highest risk for mental health (52 %), followed by physical health (26 %),
and general health (22%), and no risk for health-impairing behavior. For the middle-aged
group, we observed a similar pattern. However, the oldest age group showed a more evenly
distributed pattern for general health (33 %), mental health (30 %), physical health (23 %),
and poor health behavior (13 %).
3.5.4 Types of Interactions
We also focused on whether the associations of psychosocial work characteristics
and health would differ across different age groups. Thus, we analyzed the results of the
primary studies regarding the specific types of observed interactions (i.e., the directions of
the associations for the different age groups), and we did not observe any crossover (or
disordinal) interactions (i.e., no contradictory directions of associations across the different
age groups). However, we observed two types of noncrossover (or ordinal) interactions. In
about two thirds of the significant interactions (k = 43), an association was found for one
group (e.g., young employees), whereas the association was not found for another group
(e.g., older employees). For the remaining significant interactions (k = 22), we found
different strengths of associations across age groups (e.g., a weaker but statistically
significant association for younger and a stronger association for older employees). In the
following sections, we describe the results per domain in detail and how they accord with
our propositions.
3.5.5 Demands at Work
For seven of 16 interactions involving the associations between high quantitative job

demands and age we reported significant findings (Table 3). The study by Haley et al.,
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(2013), which investigated high fluid components of work demands (e.g., continuous
attention), identified only older employees as vulnerable to mental health problems. This
result is in line with Proposition la. Interactions addressing demands that mainly drew from
crystallized components identified younger and middle-aged employees as vulnerable
(thereby confirming Proposition 1b; Gellis & Kim, 2004). However, studies that did not
differentiate between these components but instead combined the fluid and crystallized
components in their analyses, for instance, via high workload (Cheng et al., 2013; Haley et

al., 2013; Kraaijeveld et al., 2014), did not show a clear age-related pattern.



Table 3

Demands at work x age interactions
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No. Reference Dimension® Work . Age groups Health Findings® Age groups (n yearsy
characteristic ~ (study) parameter >50
1 Cheng et al. Quantitative High job 20-29,30-39,  General health For female employees under 40, high psychological job
(2013) Demands demands 40-49, 50-65y  (self-rated health) demands (e.g., fast work) are associated with poor
health. For older female and all male employees, there
is no association.
2 Gellis & Kim  Quantitative High job 22-49, 50-66y  Mental health Job pressure (e.g., dealing with crisis) is associated
(2004) Demands pressure (depressive mood) with depressive mood in younger but not in older
employees.
3 Gellis & Kim  Quantitative High job 22-49,50-66y  Mental health Job pressure (i.e., dealing with crises) was associated
(2004) Demands pressure (job stress) with job stress for younger but not for older employees.
4 Haley et al. Quantitative High job 18-30,31-50,  Mental health High job pressure (i.e., too much work to do) was
(2013) Demands pressure 51-65y (emot. exhaustion)  associated with exhaustion in the young and middle
age group not in older employees.
5 Cheng et al. Quantitative High job 20-29,30-39,  Mental health High psychological job demands (e.g., fast work,
(2013) Demands demands 40-49, 50-65y  (Burnout) excessive work) were associated with a higher burnout
score, especially for the two middle age groups.
6 Haley et al. Quantitative High mental 18-30, 31-50,  Mental health A high level of mental load (e.g., continuous attention
(2013) / cognitive load 51-65y (emot. exhaustion)  to work) was associated with exhaustion in older but X
Demands not in the younger and middle age group.
7 Kraaijeveld Quantitative High work <43, >44y General health Job demands (work pace and load) were associated
et al. (2014) Demands pace and load (need for recovery)  with a subsequent need for recovery, especially for X

older employees.

Note. y = years; x = this age group was indicated as being (especially) vulnerable to the respective psychosocial work characteristic. *= The
designation of the dimensions was based on the COPSOQ (Pejtersen et al., 2010). ° = Findings refer to the original age group from the primary

study. = These age groups were consistently formed across all extracted interactions to render the studies comparable.
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Work organization and job contents x age interactions
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. . Work A Health o A i c
No. Reference Dimension® o . ge groups e Findings® ge groups (in years)
characteristic  (study) parameter >50
8 Chengetal. Influence Low job 20-29, 30-39,  Mental health In the male subgroup, for employees younger than
(2013) autonomy 40-49, 50-65y  (Burnout) 40 years of age, low job control was associated with
burnout. For older employees, there was no
association.
9 Loudoun et Influence Low job <50, >50y Physical health Low latitude over work tasks was associated with
al. (2014) autonomy (sleep sleeping disorders for younger employees but not
disturbance) for older employees.
10  Besenetal. Influence Low job Metric Mental health Job control was associated with better mental
(2015) autonomy health, especially for younger employees.
11 Lindholm et  Influence Low job 25-35, 36-45, Physical health Job control was associated with better
al. (2009) autonomy 46-62y (cardiovasc. cardiovascular recovery after work for middle aged
health) but not for younger and older employees.
12 Shultzetal.  Influence Low job <39, > 40y Mental health Control was associated with low work stress when
(2010) autonomy (job stress) confronted with high demands, especially for older X
employees.
13 Weigl et al. Influence Low job Metric General health Work ability decreased with age for employees with
(2013) autonomy (work-ability) low control. For employees with high control, there X
was no association between age and work ability.
14 Cheng etal.  Influence Low job 20-29, 30-39,  Mental health In the female subgroup, only for employees
(2013) autonomy 40-49, 50-65y  (Burnout) between 30 and 40 and older than 50 years of age, X
low job control was associated with burnout.
15 Andersen et Influence Low job 18-44, 45-64y  Health-related Low influence was associated with smoking
al. (2008) autonomy behavior behavior, especially for older employees. X

(smoking)
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16 Cheng etal. Influence Low job 20-29,30-39,  General health Low job control was associated with poor self-rated
(2013) autonomy 40-49, 50-65y  (self-rated health in the oldest male subgroup. For female X
health) employees, there was no association.
17 Haley et al. Influence Low 18-30,31-50,  Mental health A low level of participation in decision making was
(2013) autonomy 51-65y (emot. associated with exhaustion in the older but not in X
(decision exhaustion) the younger and middle age group.
making)
18 Loudounet  Influence Low <50, >50y Physical health Low control over shift scheduling was associated
al. (2014) autonomy (sleep with sleeping disorders for older but not for
X
(shift disturbance) younger employees.
scheduling)
19 Mc Carthy et Influence Low job 37-49, 50-74y  Physical health Low job control was associated with the incidence
al. (2012) autonomy (cardiovasc. of a heart event for older but not for younger X
health) employees.
20 Moen etal.,,  Influence High strain <40, >40y General health High strain was positively associated with
2013 (low job (pseudoneurolog  pseudoneurological symptoms in the younger age
autonomy, ical symptoms) group but not in the older age group.
high demands)
21 Moen et al.,  Influence High strain <40, >40y Physical health In the female subgroup, high strain was positively
2013 (musculoskeletal —associated with musculoskeletal symptoms.
symptoms) However, for older women, there was no
association.
22 Moen etal.,  Influence High strain <40, >40y Physical health In the male subgroup, high strain was positively
2013 (allergic associated with allergic symptoms. For older men,
symptoms) there was no association.
23 Tsai et al. Influence High strain <34, 35-49, Physical health High strain was associated with a risk of
(2014) >50y (cardiovasc. inflammatory diseases for the youngest age group.
health) For all other age groups, there was no such relation.
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24 Kivimékiet Influence High strain 19-55, 56-65y  Physical health High strain was associated with the incidence of
al. (2008) (cardiovasc. ischemic disease for younger employees but not for X
health) older ones.
25 Kuper & Influence High strain 35-39,40-44,  Physical health High strain was associated with the incidence of
Marmot 45-49, 50-55y  (cardiovasc. coronary heart disease. This effect was strongest in
(2003) health) the youngest age group. No association was found
for the 40-45 year-old employees.
26 Moen etal.,,  Influence High strain <40, >40y Physical health High strain was positively associated with
2013 (gastrointestinal ~ gastrointestinal symptoms in the older age group X
symptoms) but not in the younger one.
27 Kraaijeveld  Influence High strain <43, >44y General health High-strain jobs (low control/high demands) were
et al. (2014) (need for associated with a later need for recovery, especially X
recovery ) for older employees.
28 Mc Carthy et Influence High strain 37-49, 50-74y  Physical health High strain was associated with the incidence of a
al. (2012) (cardiovasc. heart event for older but not for younger X
health) employees.
29 Andersen et  Influence High strain 18-44,45-64y  Health-related High strain was associated with smoking behavior,
al. (2008) behavior especially for older employees. X
(smoking)
30 Taylor etal.  Meaning of = Low meaning  20-34,35-44,  Mental health Meaning of work was positively associated with
(2013) work of work 45-54,55-71y  (psychological psychological well-being. This relation increased
well-being) up to age 54 and was weakest for the oldest group.
31 Zaniboni et  Possibilities  High task Metric Mental health Task variety was associated with a lower risk of
al. (2013) for variety (Burnout) burnout, especially for younger employees. X

development
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32 Bos et al. Possibilities ~ High task <36, 36-44, General health Task variety and need for recovery were not
(2013) for variety 45-54, =55y (need for associated. For the 45-54 year-old employees, a X
development recovery) positive association was found.
33 Kouvonen et  Possibilities ~ Passive jobs 18-34,35-50,  Health-related Strain was not associated with heavy drinking
al. (2005) for 51-64y behavior (low/high strain, passive/active jobs). However, for
development (heavy drinking) middle-aged women, passive jobs (low control/low
demands) were related to heavy drinking.
34  Kouvonenet Possibilities Low effort 18-34, 35-50,  Health-related Low effort was associated with heavy drinking for
al. (2005) for 51-64y behavior the middle and the oldest age groups (vs. high
development (heavy drinking) effort). For younger employees, there was no X
relation.
35 Kouvonen et  Possibilities  Low demands  18-34, 35-50, Health-related For women, job demands were not associated with
al. (2005) for 51-64y behavior heavy drinking. However, in the middle-aged and
development (heavy drinking)  oldest age groups, low demands were related to a x
higher risk (vs. intermediate/high demands).
36 Weigletal. Possibilities ~ Low skill <30, 31-40, General health Learning opportunities were associated with higher
(2012) for discretion >40y (work-ability) work ability for older employees. There was no X
development association for the other age groups.

Note. y = years; x = this age group was indicated as being (especially) vulnerable to the respective psychosocial work characteristic. *= The
designation of the dimensions was based on the COPSOQ (Pejtersen et al., 2010). ° = Findings refer to the original age group from the primary

study. = These age groups were consistently formed across all extracted interactions to render the studies comparable.



Table 5

Interpersonal relations and leadership x age interactions
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. . Work A Health o A i ¢
No. Reference Dimension® o . ge groups cd Findings® ge groups (in years)
characteristic (study) parameter >50
37 Taylor etal.  Recognition = Low respect 20-34,35-44,  Mental health ~ Respect was positively associated with psychological
(2013) 45-54,55-7ly  (psychological  well-being, especially for the youngest age group.
well-being)
38 Taylor etal.  Social Low organiz. 20-34,35-44,  Mental health ~ Organizational support was positively associated with
(2013) Support support 45-54,55-71y  (psychological psychological well-being. This relation was strongest
well-being) for the youngest group and weakest for the oldest.
39 Gellis & Quality of Low satisfaction 22-49, 50-66y  Mental health ~ Low satisfaction with the supervisor was associated
Kim (2004)  Leadership with supervisor (job stress) with job stress for younger but not for older
employees.
40 Gellis & Social Low satisfaction 22-49, 50-66y ~ Mental health Low satisfaction with communication within the
Kim (2004) Community  with (job stress) organization was associated with job stress,
at Work communication especially in younger employees.
41 Gellis & Social Low organiz. 22-49, 50-66y  Mental health ~ Low organizational support was associated with
Kim (2004)  support support (depressive depressive moods for younger but not for older
mood) employees.
42 Gellis & Social Low organiz. 22-49, 50-66y  Mental health ~ Low organizational support was associated with job
Kim (2004)  support support (job stress) stress for younger employees but not for older ones.
43 Taylor etal.  Quality of Low supervisor ~ 20-34,35-44,  Mental health ~ Supervisor consultation was positively associated
(2013) Leadership consultation 45-54,55-71y  (psychological  with psychological well-being. This effect was

well-being)

weakest for the youngest and oldest age groups and
strongest for the two age groups in the middle.
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44 Kouvonen et Recognition = Low rewards 18-34,35-50,  Health-related = Rewards were not associated with heavy drinking.
al. (2005) 51-64y behavior However for middle-aged men, low rewards were
(heavy related to heavy drinking (vs. high rewards).
drinking)
45 Haley et al. Quality of Low supervisor ~ 18-30,31-50,  Mental health ~ Low supervisor support was associated with
(2013) Leadership support 51-65y (emot. exhaustion in the middle-aged and older groups but X
exhaustion) not in younger employees.
46 Freude etal. Recognition Low rewards metric Physical health  Vitality decreased as age increased. Occupational <
(2010) (vitality) rewards reduced this relation.
47 Weigl et al. Social Poor social <30, 31-40, General health A good social climate was associated with higher
(2012) Community  climate >40y (work ability)  work ability for older employees. There was no X
at Work association for the other age groups.
48 Boschetal.  Social Low social Metric Physical health Low social support from colleagues and supervisors
(2009) support support (immunologica  was associated with immunodeficiency, especially for X
1) older employees.
49 Gellis & Social Low satisfaction 22-49, 50-66y  Mental health ~ Low satisfaction with co-workers was associated
Kim (2004)  Community  with co-workers (job stress) with job stress for older but not for younger X
at Work employees.

Note. y = years; x = this age group was indicated as being (especially) vulnerable for the respective psychosocial work characteristic. *= The
designation of the dimensions was based on the COPSOQ (Pejtersen et al., 2010). ° = Findings refer to the original age group from the primary

study. = These age groups were consistently formed across all extracted interactions to render the studies comparable.



Table 6

Work individual interface x age interactions

N Work A Health L Age groups (in years)®
No. Reference Dimension? of _ ge groups el Findings® ge grofp Y
characteristic (study) parameter <34 35-49 >50
50 Collins & Job Job 18-30, 31-40,  Physical health For female employees, job insecurity was
O'Sullivan, Insecurity insecurity 41-50, >50y (musculoskeletal  positively related to musculoskeletal X
2010 symptoms) symptoms only in the youngest age group.
51 Rugulies et Job Job <50, >50y General health Women with job insecurity had an increased
al. (2008) Insecurity insecurity (self-rated risk of a decline in health at follow-up. The X X
health) effect was stronger for younger employees.
52 Collins & Job Job 18-30, 31-40,  Physical health For male employees, job insecurity was
O'Sullivan, Insecurity insecurity 41-50, >50y (musculoskeletal  positively related to musculoskeletal X <
2010 symptoms) symptoms only in the youngest and the
oldest age groups.
53 Chengetal. Job Job 20-29, 30-39,  General health Job insecurity was associated with poor
(2013) Insecurity insecurity 40-49, 50-65y  (self-rated health in the two middle age groups for men.
X
health) For the other age groups, there was no
association.
54 Taylor etal.  Job Job 20-34, 35-44,  Mental health Job insecurity was negatively associated with
(2013) Insecurity insecurity 45-54,55-71y  (psychological psychological well-being. The strongest
well-being) effect was found in the group of 35-54 year- X
old employees, the weakest in the youngest
age group.
55 Chengetal. Job Job 20-29,30-39,  General health Job insecurity was associated with poor self-
(2013) Insecurity insecurity 40-49, 50-65y  (self-rated rated health in the oldest age group for
X
health) women. For younger employees, there was
no association.
56 Ervastietal. Job Temporary 18-35,36-44,  Mental health Temporary employment was associated with
X
(2014) Insecurity employment 45-52, 53-65y  (depression/ longer disability episodes caused by

41
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depressive depression, compared with permanent
mood) employment. This relation was pronounced
in the oldest age group.
57 Weigl et al. Work-life Work-life <30, 31-40, General health Work-life conflict was associated with a
(2012) Conflict conflict >40y (work-ability) decrease in work ability for young and

middle-aged employees. For older ones,
there was no association.

Note. y = years; x = this age group was indicated as being (especially) vulnerable to the respective psychosocial work characteristic. *= The
designation of the dimensions was based on the COPSOQ (Pejtersen et al., 2010). ° = Findings refer to the original age group from the primary

study. = These age groups were consistently formed across all extracted interactions to render the studies comparable.



Table 7

Values at the workplace x age interactions
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. . Work A Health o A i ©
No. Reference Dimension® of .. ge groups e Findings® ge groups (in years)
characteristic (study) parameter >50
58 Cheng etal.  Organizational Low justice 20-29,30-39,  General health  Low workplace justice was associated with poor
(2013) Justice 40-49, 50-65y  (self-rated health, especially for younger employees.
health)
59 Cheng etal.  Organizational Low justice 20-29, 30-39,  Mental health ~ Low workplace justice was associated with high
(2013) Justice 40-49, 50-65y  (Burnout) burnout, especially for younger employees.
60 Tenhidla et Organizational Low metric General health  Organizational justice was associated with fewer
al. (2013) justice organizational (spells of episodes of sickness longer than three days. In older
justice absence) age groups, this relation became stronger.
61 Gellis & Organizational Low 22-49, 50-66 Mental health ~ Less satisfaction with fair pay was associated with
Kim (2004)  Justice satisfaction (job stress) job stress in older employees but not in younger
with fair pay ones.
62 Kouvonen et  Organizational Low job stress  18-34,35-50,  Health-related  In all age groups, low, intermediate, and high effort-
al. (2005) Justice (ERI) (ERI) 51-64y behavior reward imbalances 