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Zusammenfassung 

Diese Dissertation untersuchte die Zusammenhänge zwischen Stressoren am 

Arbeitsplatz und sportlicher Aktivität in der Freizeit sowie die positiven Folgen sportlicher 

Aktivität für Arbeitnehmerinnen und Arbeitnehmer. Sportliche Aktivität schützt vor 

stressbedingten gesundheitlichen Beschwerden und steigert das Wohlbefinden. Daher kann 

sportliche Aktivität in der Freizeit einen wertvollen Beitrag zu Gesundheit und Wohlbefinden 

von Arbeitnehmerinnen und Arbeitnehmern leisten, insbesondere bei einem hohen Ausmaß an 

Arbeitsstressoren. Doch gerade wenn Arbeitnehmerinnen und Arbeitnehmer einem erhöhten 

Ausmaß an Arbeitsstessoren ausgesetzt sind, zeigen Arbeitnehmerinnen und Arbeitnehmer 

häufig reduzierte sportliche Aktivität. Die bisherige Forschung wies jedoch inkonsistente 

Befunde bezüglich dieses Zusammenhangs auf. So berichteten beispielsweise einige Studien 

keine Zusammenhänge und andere Studien positive Zusammenhänge zwischen 

Arbeitsstressoren und sportlicher Aktivität. 

Ein Ziel dieser Dissertation war es daher, zur Aufklärung der bisherigen 

inkonsistenten Forschungsergebnisse beizutragen, indem moderierende Variablen untersucht 

wurden. Genauer hat diese Dissertation die moderierende Rolle von individuellen 

Sportmotiven auf den Zusammenhang zwischen Arbeitsstressoren und sportlicher Aktivität in 

der Freizeit erforscht. In der Literatur wird von schädlichen Effekten von Arbeitsstressoren 

auf das Gesundheitsverhalten berichtet. Sportliche Aktivität wird als wichtiges 

Gesundheitsverhalten angesehen. Diese Dissertation hatte daher auch zum Ziel, den direkten 

Zusammenhang zwischen Arbeitsstressoren und sportlicher Aktivität zu untersuchen.  

Darüber hinaus wurde die Forschung zu den positiven Folgen sportlicher Aktivität auf 

den Arbeitskontext erweitert. Bislang konnte gezeigt werden, dass Personen, die sportlich 

aktiv sind, eine bessere Gesundheit haben. Jedoch nur wenig Forschung hat bislang 

untersucht, ob Arbeitnehmerinnen und Arbeitnehmer, an Tagen, an denen sie nach der Arbeit 
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sportlich aktiv waren, abends ein besseres Befinden berichten. Daher widmete sich diese 

Dissertation der Untersuchung tagesspezifischer Schwankungen von positivem Affekt. Kaum 

Forschung gibt es bislang zu den Folgen sportlicher Aktivität auf den nächsten Tag. So 

widmete sich diese Arbeit der Frage, ob und unter welchen Bedingungen Arbeitnehmerinnen 

und Arbeitnehmer mehr personale Ressourcen, nach Tagen, an denen sie sportlich aktiv 

waren, berichten. Positiver Affekt und personale Ressourcen sind von besonderer Bedeutung 

im Arbeitskontext, da diese die Arbeitsleistung, die Arbeitszufriedenheit und das 

Arbeitsengagement begünstigen. Ziel dieser Dissertation war es daher, die Zusammenhänge 

von tagesspezifischer sportlicher Aktivität von Arbeitnehmerinnen und Arbeitnehmern auf 

tagesspezifischen positiven Affekt und tagesspezifische personale Ressourcen im 

Arbeitskontext zu untersuchen. 

In der ersten Studie wurde die Rolle von individuellen Sportmotiven auf den 

Zusammenhang zwischen tagesspezifischen Arbeitsstressoren und tagesspezifischer 

sportlicher Aktivität nach der Arbeit untersucht. Darüber hinaus widmete sich Studie 1 den 

positiven Folgen tagesspezifischer sportlicher Aktivität auf den tagesspezifischen positiven 

Affekt vor dem Schlafengehen. In einer Tagebuchstudie über fünf aufeinander folgende 

Arbeitstage wurden 120 Arbeitnehmerinnen und Arbeitnehmer mit Pocket-Computern nach 

der Arbeit und vor dem Schlafengehen befragt.  

Die Ergebnisse zeigten, dass tagesspezifische Arbeitsstressoren in keinem direkten 

Zusammenhang mit sportlicher Aktivität stehen. Der Zusammenhang wurde jedoch, wie 

vermutet, von individuellen Sportmotiven (soziale Anerkennung, Aussehen, Kraft und 

Ausdauer) moderiert. Personen mit stark ausgeprägten Sportmotiven zeigten an Tagen, an 

denen sie erhöhten Arbeitsstressoren ausgesetzt waren, mehr sportliche Aktivität nach der 

Arbeit als an Tagen, an denen sie weniger Arbeitsstressoren ausgesetzt waren. Personen mit 

wenig ausgeprägten Sportmotiven zeigten keinen Zusammenhang zwischen Arbeitsstressoren 

und sportlicher Aktivität. Die Ergebnisse der ersten Studie konnten darüber hinaus zeigen, 
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dass die tagesspezifische sportliche Aktivität nach der Arbeit positiv mit dem 

tagesspezifischen positiven Affekt vor dem Schlafengehen zusammenhängt. 

In Studie 2 wurde die Umsetzung des Neujahrsvorsatzes, im Neuen Jahr regelmäßig 

sportlich aktiv zu sein, untersucht. Als förderlich für die erfolgreiche Umsetzung der 

Neujahrsvorsätze wurde eine Autonomieorientierung im Sport angenommen. Als hinderlich 

für die Umsetzung der Neujahrsvorsätze wurden Arbeitsstressoren vermutet. Zu Beginn des 

neuen Jahres und erneut nach drei Monaten wurden 214 Arbeitnehmerinnen und 

Arbeitnehmer mittels Online-Fragebogen befragt.  

Die Ergebnisse der zweiten Studie zeigten, dass eine hohe Autonomieorientierung im 

Sport die Umsetzung des Vorsatzes, im Neuen Jahr regelmäßig sportlich aktiv zu sein, 

begünstigte. Arbeitsstressoren hatten keine direkten negativen Effekte auf die Umsetzung der 

Neujahrsvorsätze, hoben jedoch die positiven Effekte einer Autonomieorientierung auf.  

Studie 3 erforschte die Wechselwirkung zwischen tagesspezifischer sportlicher 

Aktivität nach der Arbeit und der individuellen Schlafdauer auf personale Ressourcen 

(Resilienz, Pathway Thinking, Optimismus) am nächsten Arbeitstag. Außerdem wurden die 

Zusammenhänge zwischen tagesspezifischen personalen Ressourcen auf tagesspezifische 

emotionale Erschöpfung nach der Arbeit untersucht. In einer Tagebuchstudie wurden 145 

Arbeitnehmerinnen und Arbeitnehmer nach der Arbeit und vor dem Schlafengehen mittels 

Online-Fragebogen an fünf aufeinander folgenden Arbeitstagen befragt. Die Ergebnisse der 

dritten Studie zeigten, dass die Wechselwirkung zwischen tagesspezifischer sportlicher 

Aktivität und Schlafdauer positiv mit personalen Ressourcen am nächsten Arbeitstag 

zusammenhängt. Arbeitnehmerinnen und Arbeitnehmer gaben erhöhte personale Ressourcen 

an, wenn sie am Tag zuvor nach der Arbeit sportlich aktiv waren und nachts länger geschlafen 

haben. Darüber hinaus standen tagesspezifische personale Ressourcen in Zusammenhang mit 

reduzierter emotionaler Erschöpfung nach der Arbeit. 
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Meine Dissertation erweitert die bisherige arbeits- und gesundheitspsychologische 

Forschung, indem ich Sportmotive als wichtige moderierende Variablen im Zusammenhang 

zwischen Arbeitsstressoren und sportlicher Aktivität identifizieren konnte. So konnte ich 

zeigen, dass Arbeitnehmerinnen und Arbeitnehmer bei einem hohen Ausmaß an 

Arbeitsstressoren sportlichen Aktivitäten nach der Arbeit nachgingen, wenn deren 

Sportmotive stark ausgeprägt waren. Interessanterweise konnte ich keine direkten 

Zusammenhänge zwischen Arbeitsstressoren und sportlicher Aktivität nachweisen. Die 

Zusammenhänge zwischen Arbeitsstressoren und sportlicher Aktivität zeigten sich bei der 

Berücksichtigung von Drittvariablen (Sportmotive, Autonomieorientierung). Darüber hinaus 

erweiterte meine Dissertation die Forschung zu den positiven Folgen von sportlicher Aktivität 

auf den Arbeitskontext, indem ich belegen konnte, dass sportliche Aktivität mit positivem 

Affekt sowie erhöhten personalen Ressourcen bei Arbeitnehmerinnen und Arbeitnehmern 

zusammenhängen.
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Summary 

This dissertation investigated the relationship between job stressors and exercise 

during leisure time. Furthermore, this dissertation examined benefits of exercise for 

employees’ work lives. Exercise protects against stress-induced health complaints and 

promotes well-being. Therefore, exercise during leisure time can provide valuable 

contributions to employees’ health and well-being, especially when facing stressful working 

conditions. However, the majority of research suggested that employees tend to reduce 

exercise when facing high degrees of job stressors. Nevertheless, results of studies 

investigating the relationship between job stressors and exercise are inconsistent. Thus, some 

studies demonstrated no association between job stressors and exercise, others reported a 

positive association. Therefore, this dissertation extended the research on the relationship 

between job stressors and exercise by investigating moderating variables. More precisely, this 

dissertation examined employees’ exercise motives as moderating variables. Vast literature 

reports detrimental effects of job stressors on health behaviors such as exercise. Therefore, 

this dissertation, further, investigated the direct consequences of job stressors on exercise. 

Moreover, this dissertation extended research on the benefits of exercise by 

investigating the role of exercise during leisure time for employees’ work lives. Previous 

research demonstrated that individuals who exercise report better health and well-being. 

However, only few studies investigated if employees report better well-being at bedtime after 

days they engaged in exercise after work. Thus, this dissertation contributed to research on 

day-specific fluctuations in affective states. Hardly any study examined lagged effects of 

exercise from one day on the next day. Therefore, this dissertation addressed the research 

question if and under which circumstances employees report improvements in personal 

resources after days they exercised after work. Affective states and personal resources are 

crucial antecedents of job outcomes, such as job performance, job satisfaction, and 
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motivation. Therefore, this dissertation addressed this research gap and examined the benefits 

of exercise for employees’ work lives. 

Study 1 investigated the moderating role of exercise motives in the relationship 

between day-specific job stressors and day-specific exercise after work. Further, Study 1 

examined the effects of day-specific exercise after work on day-specific positive affective 

states at bedtime. Data was gathered with pocket computers over five consecutive working 

days. One hundred and twenty employees answered daily surveys after work and at bedtime. 

Results demonstrated that day-specific job stressors did not directly relate to day-specific 

exercise after work. However, the relationship between day-specific job stressors and day-

specific exercise was moderated by exercise motives (social recognition, appearance, strength 

and endurance). More precisely, employees indicating strong exercise motives engaged in 

exercise after work more often after days with high degrees of job stressors compared to days 

with low degrees of job stressors. Employees indicating weak exercise motives showed no 

relationship between job stressors and exercise. Moreover, exercise after work showed 

beneficial effects on positive affective states before bedtime.  

Study 2 examined the realization of the New Year’s resolution to exercise regularly in 

the forthcoming year. Autonomous exercise orientation was hypothesized as beneficial for the 

realization of New Year’s resolutions to exercise, whereas job stressors were expected to 

hinder the realization of New Year’s resolutions to exercise. In the beginning of the New Year 

and three months later, 214 employees answered online surveys. As predicted, results showed 

that autonomous exercise orientation was positively associated with the realization of New 

Year’s resolutions to exercise. Job stressors did not directly relate to the realization of New 

Year’s resolutions to exercise but reduced the positive association between autonomous 

exercise orientation and the realization of New Year’s resolutions to exercise. 

Study 3 focused on the interaction between day-specific exercise and sleep duration on 

next day’s personal resources (resilience, pathway thinking, and optimism). Further, Study 3 
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investigated the relationship between day-specific personal resources on day-specific 

emotional exhaustion after work. One hundred and forty-five employees answered online 

surveys over five consecutive working days after work and before bedtime. Results 

demonstrated that exercise and sleep duration interacted with each other and positively related 

to personal resources on the next working day. More precisely, when employees exercised 

after work and slept longer than on average during the night, personal resources on the next 

working day were enhanced. Moreover, day-specific personal resources negatively related to 

day-specific emotional exhaustion after work. 

To conclude, my dissertation extended previous research in occupational health 

psychology by identifying exercise motives as moderating variables in the relationship 

between job stressors and exercise during leisure time. Even when degrees of job stressors 

were high, employees successfully engaged in exercise after work, when their exercise 

motives were strong. Interestingly, job stressors did not directly relate to exercise. Job 

stressors interacted with third variables, and, thereby, unfolded their associations with 

exercise. Moreover, my dissertation extended research on the positive effects of exercise by 

providing evidence that exercise after work promotes positive affect at bedtime and, 

furthermore, may foster employees’ personal resources on the next working day.
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General Introduction 

Exercise protects “against stress-induced health complaints” (Gerber & Pühse, 2009, 

p. 801). However, after stressful working days employees tend to give up exercise (Ng & 

Jeffery, 2003; Sonnentag & Jelden, 2009). Interestingly, some employees maintain exercise, 

even when facing stressful working conditions (Wu & Porell, 2000). This dissertation aims at 

investigating conditions that facilitate and hinder exercise in employees’ demanding work 

lives. Furthermore, I will extend research on the beneficial effects of exercise by investigating 

the relationship between exercise and antecedents of crucial work-related outcomes. 

Job stressors are defined as conditions at the workplace that cause strain (Kahn & 

Byosiere, 1992). A recent meta-analysis of Nixon, Mazzola, Bauer, Krueger, and Spector 

(2011) has demonstrated that numerous job stressors (i.e., workload, interpersonal conflicts) 

relate to strain reactions manifesting in physical symptoms (i.e., headache, sleep disturbance). 

When employees respond to job stressors, they have to control their behaviors and emotions 

in an adequate way, which requires the investment of self-regulatory resources (Muraven & 

Baumeister, 2000). Thus, when facing high amounts of job stressors, strain reactions may 

appear, for example, feelings of exhaustion (Demerouti, Bakker, de Jonge, Janssen, & 

Schaufeli, 2001). 

Therefore, to stay healthy and perform effectively on the job in the long run, 

employees need to recover successfully, for instance during leisure time (Meijman & Mulder, 

1998). Recovery refers to the process that enables individuals to reduce strain caused by 

stressors (Craig & Cooper, 1992). Beside other leisure time activities, exercise is valuable to 

enable recovery (e.g. Sonnentag, 2001). Accordingly, a recent study of Feuerhahn, Sonnentag, 

and Woll (in press) has pointed out that exercise plays a crucial role for recovery because it 

provides the opportunity to detach mentally from work, and to satisfy the need for relatedness 

and competence. Moreover, there is ample evidence that exercise has beneficial effects on 
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health and well-being (Bouchard, Blair, & Haskell, 2007). Consequently, when employees 

face stressful working conditions, engagement in exercise seems a relevant leisure time 

activity that enables recovery and reduces strain. 

Most research has pointed out that job stressors negatively relate to exercise behavior 

(e.g. Ng & Jeffery, 2003; Sonnentag & Jelden, 2009; Stetson, Rahn, Dubbert, Wilner, & 

Mercury, 1997). However, both literature and undeniable every day experiences demonstrate 

that the reported negative relationship between job stressors and exercise does not apply to 

everybody and to every situation (e.g. Hellerstedt & Jeffery, 1997; Steptoe, Lipsey, & Wardle, 

1998; Wu & Porell, 2000). Therefore, this dissertation seeks to scrutinize what differentiates 

employees who maintain exercise, even in the face of stressful working conditions, from those 

who give up exercise when feeling stressed. Furthermore, this dissertation will examine if 

stressful working conditions impede the realization of exercise, even when employees have 

the firm intention to maintain regular exercise. 

Moreover, this dissertation extends research on antecedents of crucial job outcomes, 

such as job satisfaction and motivation. As demonstrated, positive affective states are 

associated with work-related outcomes, for example, motivation and task performance (e.g. 

Erez & Isen, 2002; Ilies & Judge, 2005; Tsai, Chen, & Liu, 2007). Positive affective states 

refer to fluctuating states reflecting how an individual feels at a particular moment (McNair, 

Lorr, & Droppleman, 1992). Furthermore, personal resources relate to numerous positive job 

outcomes, for example, job satisfaction and performance (Avey, Reichard, Luthans, & 

Mhatre, 2011). Personal resources refer to the individuals’ sense of their ability to control and 

impact upon their environment successfully (Hobfoll, 2002). Therefore, I will investigate, 

first, the relationship between exercise and positive affective states. Second, I will examine 

the benefits of exercise for personal resources. Avey et al. (2011) have pointed out that 

personal resources have been identified as important for employees’ lives, however, research 

on the antecedents of personal resources is still scarce. Hobfoll (2002) has suggested that 
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resources may interact with each other, and, further, may generate new resources. In this 

dissertation, I will address the gap of research on antecedents of personal resources and, 

moreover, I will take up Hobfoll’s (2002) assumption by investigating resources that might 

interact with each other, and, further, generate new resources. 

In this first chapter, I will present a brief overview on previous research on the 

association between job stressors and exercise, and, moreover, the beneficial effects of 

exercise on work-related outcomes. Afterwards, I will point out the goals of my dissertation 

and give an outline of the following chapters. 

Job stressors and exercise 

A review of Gerber and Pühse (2009) has pointed out that stress and its consequences 

on health can be reduced by exercise. Therefore, exercise seems to have a pivotal role when 

facing stressful conditions, for instance at work. However, especially after a stressful day at 

work, exercising becomes difficult (Sonnentag & Jelden, 2009). The relationship between job 

stressors and exercise during leisure time is complex and studies investigating this 

relationship are inconsistent (Ng & Jeffery, 2003; Payne, Kinman, & Jones, 2012).  

Exercise involves “any bodily movement produced by skeletal muscles that expends 

energy” and is “positively correlated with physical fitness as the intensity, duration, and 

frequency of movements increase” (Caspersen, Powell, & Christenson, 1985, p. 128). In 

short, exercise refers to a form of physical activity that aims at improving or maintaining 

physical fitness (Caspersen et al., 1985). The present dissertation will assess exercise as a 

leisure time activity that is physically demanding and comprises, for example, endurance and 

fitness training, team sports, and, furthermore, recreational activities. 

Conditions and situations at the workplace that cause strain are called job stressors 

(Kahn & Byosiere, 1992). Stress or strain reactions appear when an individual perceives that 

demands of the environment overtax the individual’s capability to respond to the demands 

(Lazarus & Folkman, 1984). In this dissertation, I will investigate important stressors in 
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occupational health research: Situational constraints, quantitative workload, task conflicts, 

and relationship conflicts (e.g. De Dreu & Weingart, 2003; Peters, O'Conner, Eulberg, & 

Watson, 1988; Spector & Jex, 1998). 

Situational constraints refer to defective equipment, incomplete or poor information, 

and interruptions by others (Spector & Jex, 1998). Situational constraints are typical job 

stressors that are associated with poor job performance, dissatisfaction, and negative affect 

(Peters et al., 1988). Quantitative workload refers to the perception that there is not enough 

time to get all the work done (Spector & Jex, 1998). In A meta-analysis, workload has been 

identified as best predictor of burnout (Lee & Ashforth, 1996). Relationship conflicts refer to 

differences between values, personal beliefs, and opinions (De Dreu, van Dierendonck, & 

Dijkstra, 2004; Giebels & Janssen, 2005). Task conflicts are disagreements about the work to 

be done, procedures, and policies (De Dreu et al., 2004; Giebels & Janssen, 2005). Conflicts 

in general are associated with feelings of tension (Giebels & Janssen, 2005). 

Payne et al. (2012) have described two alternative reactions to exercise when facing 

stressful working conditions. The first possible reaction is to exercise more when stressed 

because exercising can be used as a strategy to cope with negative affective states caused by 

stressors. The second possible reaction to stressful working conditions is to exercise less 

because job stressors cause tiredness and fatigue, and, thus, make the initiation of exercise 

more difficult (Payne et al., 2012). Most empirical research has provided evidence for the 

second reaction indicating that stressors negatively relate to exercise (e.g. Aldana, Sutton, 

Jacobson, & Quirk, 1996; Ng & Jeffery, 2003; Sonnentag & Jelden, 2009; Stetson et al., 

1997). For instance, Stetson et al. (1997) concluded in their prospective study on stress and 

exercise that study participants exercised less during weeks with stressful events. Further, the 

authors have pointed out that even minor stressors disrupted exercise adherence. Similarly, 

Ng and Jeffery (2003) have reported that perceived stress is associated with less exercise. 

Furthermore, a study by Sonnentag and Jelden (2009) has demonstrated that job stressors, 
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more precisely situational constraints, negatively relate to the amount of time exercising after 

work. 

However, several studies have reported diverse findings when investigating the 

relationship between job stressors and exercise. Hellerstedt and Jeffery (1997), for instance, 

concluded that high job stressors did not reduce engagement in exercise. Steptoe, Lipsey, et 

al. (1998) reported no changes in the duration or frequency in low versus high stressful weeks. 

Similarly, Wu and Porell (2000) found that blue-collar workers engaged in more vigorous 

exercise when being stressed at work. To sum up, the majority of research on the relationship 

between stressors and exercise report a negative relationship, however, some studies have 

indicated that the relationship might not be that simple. 

To understand the complex association between job stressors and exercise, it seems 

important to investigate moderating variables. Payne et al. (2012) have concluded that 

differences between persons appear to be crucial to understand the relationship between job 

stressors and exercise. However, there is lack of research on between-person differences in 

this relationship (Payne et al., 2012). Therefore, this dissertation investigates between-person 

differences in the relationship between job stressors and exercise. More precisely, individuals 

differ according to their motives for exercise, thus, their reasons for participating in exercise 

(Markland & Hardy, 1993). Motives are crucial requirements for the willingness to show a 

certain behavior (McClelland, 2010). Therefore, I will investigate the role of differences in 

individuals’ motives for exercise in the relationship between job stressors and exercise. 

Noteworthy, results of  Jones, O'Conner, Conner, McMillan, and Ferguson (2007) indicated 

that within-person fluctuations play a more important role to predict health behaviors than 

between-persons variations. Therefore, I will investigate the role of exercise motives in the 

association between day-specific job stressors and day-specific exercise. By doing so, this 

dissertation addresses the research question why some employees manage to maintain 

exercising on days they encountered high degrees of job stressors, while others may not. 
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The initiation of a new behavior, such as engagement in exercise when not having 

exercised before, might be even more difficult than to maintain an already established 

behavior. Regarding such an intended behavior change, Deci and Ryan’s (1985a) Causality 

Orientation Theory (COT) has suggested that an autonomous orientation towards the desired 

behavior might be beneficial. Autonomous orientation refers to the regulation of one’s own 

behavior by the self (Ryan, Williams, Patrick, & Deci, 2009). 

Deci and Ryan (1985a) emphasized that autonomy is domain specific. However, 

earlier studies on autonomy and exercise have not taken into account the domain specifity of 

autonomy. This study addresses Deci and Ryan’s (1985a) suggestion to investigate different 

life domains more accurately, and, consequently, predict behaviors more exactly (Deci & 

Ryan, 1985a). Autonomous exercise orientation refers to individuals’ preferences to regulate 

exercising according to personal interests and self-chosen behaviors. I will investigate if 

autonomous exercise orientation is beneficial when employees plan to take up exercise. 

Research suggests that stressors impede health behaviors, such as exercise (Beehr, 1995).  

Especially, when initiating self-chosen and autonomous exercise, it might be more difficult to 

maintain exercising in the face of stressful working conditions. Therefore, this dissertation 

will address the issue of detrimental consequences of job stressors on exercise. 

Beneficial effects of exercise in employees’ work lives 

Exercise predicts positive affective states (e.g. Hansen, Stevens, & Coast, 2001; 

Schneider et al., 2009; Steinberg et al., 1998; Yeung, 1996). Positive affective states are 

especially important in occupational psychology because they have been identified as 

important antecedents of positive work-related outcomes (Erez & Isen, 2002; Ilies & Judge, 

2005; Tsai et al., 2007). Therefore, to promote job performance, satisfaction, and motivation 

at work, employees need to hold up positive affective states. One possible way to enhance 

positive affective states may be provided by leisure time activities. Especially exercise during 

leisure time seems effective to enhance positive affective states (Hansen et al., 2001). 
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Affective states refer to fluctuating states that reflect how an individual feels at a 

particular moment (McNair et al., 1992; Watson & Clark, 1984). This dissertation extends 

research on the association between exercise and positive affective states by applying a 

within-person approach. By doing so, day-specific fluctuations and within-person 

relationships can be investigated. Within-person approaches have the advantage of providing 

data on intra-individual differences, thus, reveal the processes operating in individuals’ daily 

work lives (Affleck, Zautra, Tennen, & Armeli, 1999). However, only few studies have 

investigated the relationship between exercise and positive affective states on a daily basis 

using a within-person approach in the context of occupational stress research (for exception 

see Kanning & Schlicht, 2010; Sonnentag & Jelden, 2009). In this dissertation, I will address 

the question if employees report improved affective states on days they exercised more after 

work compared to days they exercise less after work. 

Furthermore, I will examine the association between exercise and personal resources. 

Hobfoll (2002, p. 307) defined resources as “entities that either are centrally valued in their 

own right […] or act as a means to obtain centrally valued ends”. According to this definition, 

exercise can be viewed as a resource. Personal resources enable individuals to control their 

environment successfully, and to react to demanding life circumstances (Hobfoll, 2002). 

Personal resources can be “measured, developed, and effectively managed for performance 

improvement in today’s workplaces” (Luthans, 2002, p. 59). Studies have demonstrated that 

personal resources reduce emotional exhaustion (Avey et al., 2011; Xanthopoulou, Bakker, 

Demerouti, & Schaufeli, 2007, 2009). Thus, I will extend research on the benefits of personal 

resources on emotional exhaustion by investigating personal resources that have not been 

under investigation yet. When emotionally exhausted, employees tend to distance themselves 

cognitively and emotionally from work and, in the long-term, burnout might appear (Maslach, 

Schaufeli, & Leiter, 2001). Therefore, identifying more personal resources that reduce 

emotional exhaustion is crucial.  
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In this dissertation I will take up Hobfoll’s (2002) suggestion that resources may 

interact with each other, and, further, may generate new resources. Therefore, I will examine a 

resource that might interact with exercise, namely sleep. According to Hobfoll (2002), sleep 

can be viewed as a resource. Consequently, I will investigate sleep as a resource that may 

interact with exercise, and, further, foster the formation of personal resources. 

Research goals 

The overall goal of this dissertation is to extend research in occupational health 

psychology by examining the relationship between job stressors and exercise in employees’ 

work lives, and, further, to extend research on the beneficial effects of exercise.  

The first goal is to investigate the relationship between job stressors and exercise after 

work by examining moderating variables, such as between-person differences (Payne et al., 

2012). Therefore, Study 1 investigates differences in employees’ motives in the relationship 

between job stressors and exercise. Additionally, I will extend research dealing with the 

beneficial effects of exercise on positive affective states.  

The second goal is to examine the realization of New Year’s resolutions to exercise. 

Deci and Ryan (1985a) posit in their COT that autonomous orientations facilitate behavior 

changes. Therefore, Study 2 aims at investigating the relationship between autonomous 

exercise orientation and the realization of New Year’s resolutions to exercise. Additionally, 

Study 2 examines the role of job stressors on the relationship between autonomous exercise 

orientation and the realization of exercise. By doing so, I will extend research on the effects of 

job stressors on employees’ health behaviors. In Study 1, the relationship between job 

stressors and exercise will be examined by applying a within-person approach. In addition, 

Study 2 will investigate this relationship by applying a longitudinal study over three months.  

The third goal is to examine the interaction between exercise and sleep on antecedents 

of valuable job outcomes. According to Hobfoll (2002), both exercise and sleep can be seen 

as resources. Such resources may interact with each other, and, furthermore, may generate 
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new resources (Hobfoll, 2002). Personal resources have been identified as valuable for 

employees’ work lives (Avey et al., 2011). For instance, personal resources counteract 

emotional exhaustion (Xanthopoulou et al., 2007). Therefore, Study 3 aims at investigating 

the interaction between exercise and sleep on employees’ personal resources. Additionally, I 

will extend research on the beneficial effects of personal resources on emotional exhaustion. 

Similarly to the first study, I will investigate positive effects of exercise on antecedents of job 

outcomes by applying a within-person approach. 

Dissertation outline 

This dissertation comprises three empirical studies investigating the relationships 

between job stressors and exercise, and, further, between exercise and job-related outcomes. 

Every study was conducted separately and has a different focus. Thus, every study can be read 

independently in Chapter 2, 3, and 4. 

Study 1 (Chapter 2) investigates the relationship between job stressors and exercise. 

More specifically, Study 1 focuses on the moderating role of exercise motives in this 

relationship. Furthermore, Study 1 examines the beneficial effects of exercise on positive 

affective states. According to Muraven and Baumeister’s (2000) ego-depletion model, job 

stressors consume self-regulatory resources, which in turn, are necessary for the initiation and 

maintenance of exercise after work. Thus, my coauthors and I propose that job stressors are 

negatively related to exercise after work. However, there is empirical evidence suggesting that 

the relationship might be less consistent (Ng & Jeffery, 2003). Thus, it seems that some 

employees successfully overcome the depleted resources and exercise, even when having 

faced a stressful day at work. Baumeister and Vohs (2007) have pointed out that the 

motivation for exercise might compensate depleted resources. Therefore, my coauthors and I 

argue that exercise motives moderate the relationship between job stressors and exercise. 

More precisely, employees with high exercise motives engaged more likely in exercise after 

working days with high amounts of job stressors compared to working days with low amounts 
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of job stressors. Previous studies have demonstrated the beneficial effects of exercise on 

affective states (e.g. Reed & Buck, 2009). Study 1 aims at replicating these findings in a diary 

study. The diary design enables us to investigate within-person fluctuations. My coauthors 

and I propose that exercise after work is related to positive affective states before bedtime. 

The study sample consists of 120 employees. We test the hypotheses with daily-surveys over 

five consecutive working days collecting data after work and before bedtime.  

Study 2 (Chapter 3) deals with the realization of New Year’s resolutions to exercise. 

More precisely, Study 2 considers conditions facilitating and impeding the realization of New 

Year’s resolutions to exercise. According to Deci and Ryan’s (1985a) COT, autonomous 

orientation towards a certain behavior, for instance exercise, is most strongly associated with 

behavior change (Ryan et al., 2009). Thus, my coauthor and I posit that autonomous exercise 

orientation is positively associated with the realization of New Year’s resolutions to exercise. 

Based on the ego-depletion model (Muraven & Baumeister, 2000), job stressors consume 

self-regulatory resources and, thus, the realization of New Year’s resolutions to exercise 

might be more difficult when job stressors are high. Therefore, my coauthor and I assume that 

job stressors negatively relate to the realization of New Year’s resolutions to exercise. 

Additionally, we posit that the beneficial effects of autonomous exercise orientation only 

unfold when job stressors are low because only employees having sufficient self-regulatory 

resources available can benefit from their autonomous exercise orientation. Therefore, my 

coauthor and I argue that autonomous exercise orientation and job stressors interact. We 

hypothesize that employees with low degrees of job stressors show a positive association 

between autonomous exercise orientation and the realization of New Year’s resolutions to 

exercise. By contrast, we posit that employees with a high degree of job stressors do not show 

an association between autonomous exercise orientation and the realization of New Year’s 

resolutions to exercise. The study sample consists of 214 employees. To test our propositions 

we conduct a longitudinal study over three months. 
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Study 3 (Chapter 4) examines the interaction of exercise and sleep on personal 

resources (resilience, pathway thinking, and optimism). Moreover, Study 3 investigates the 

association between personal resources and emotional exhaustion after work. Hobfoll’s 

(2002) Conservation of Resources theory suggests that resources may generate new resources 

and resources may also interact with each other. Sleep is associated with “centrally valued 

ends” (Hobfoll, 2002, p. 307), such as physical and mental recovery (Banks & Dinges, 2007; 

R.J. Berger & Phillips, 1995; Imeri & Opp, 2009; Rook & Zijlstra, 2006; Sonnentag, 

Binnewies, & Mojza, 2008). Thus, according to Hobfoll (2002), both exercise and sleep can 

be viewed as resources that might interact with each other and generate new resources. 

Therefore, Study 3 scrutinizes the interplay between exercise and sleep on personal resources. 

My coauthor and I posit that the interaction between exercise after work and sleep has 

positive effects on next day’s personal resources. More specifically, we hypothesize that 

exercise after work is positively related to personal resources on the next day, when 

employees sleep longer during night time.  

Personal resources are important to protect individuals in the face of adverse 

situations. For instance, empirical studies have reported a negative association between 

resources and emotional exhaustion (Crawford, LePine, & Rich, 2010). Emotional exhaustion 

is one core dimension of burnout (Maslach et al., 2001). Thus, investigating antecedents that 

prevent employees from being emotionally exhausted is crucial. Study 3 aims at replicating 

this negative association by applying a diary design. The diary design enables us to detect 

within-person relationships. My coauthor and I propose that employees’ personal resources 

negatively relate to emotional exhaustion before bedtime. Study sample consists of 145 

employees. We test the hypotheses with daily surveys over five consecutive working days 

collecting data after work and before bedtime.  

In Chapter 5, I will summarize the results of the three studies and integrate the 

findings. Further, I will discuss the contributions for research in the context of occupational 
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health psychology. Afterwards, I will describe the strengths and limitations of the studies, and 

I will discuss directions for future research. Finally, I will conclude with practical 

implications for employees and organizations. 

 



 

 

 

 

 

 

 

 

Exercise dissipates tension, and tension is the enemy of serenity.  

 

Nelson Mandela 
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Study 1 - Motives Matter: A Diary Study on the Relationship between Job Stressors and 

Exercise during Leisure Time 

 

Summary 

This paper examines the relationship between the experience of job stressors and 

engagement in exercise during leisure time. It tests exercise motives as moderators in this 

relationship and demonstrates that exercise is beneficial for positive affective states. We 

conducted a diary study over five consecutive working days with 120 employees. Multilevel 

modelling indicated that employees with strong exercise motives (i.e., social recognition, 

appearance, strength and endurance) more likely exercised after stressful days at work. 

Contrary to our expectations, some exercise motives did not act as moderators (i.e., 

revitalization, challenge, ill-health avoidance). As predicted, exercise during leisure time was 

positively related to affective states (i.e., activated positive affect, serenity). Our study adds to 

the inconsistent findings on the relationship between job stressors and exercise. Further, our 

study emphasizes the beneficial effects of exercise on affective states.
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Introduction 

After a stressful day at work some employees tend to engage more in exercise, while 

others tend to engage less in exercise. This everyday observation is reflected in inconsistent 

empirical findings on the relationship between the experience of job stressors and engagement 

in exercise (Ng & Jeffery, 2003). These inconsistent results suggest that third variables might 

play a role in this association. Thus, the first goal of our study is to investigate third variables 

in the relationship between job stressors and exercise on a daily basis. Exercise has been 

shown to be related to positive affective states (e.g. Hansen et al., 2001; Reed & Buck, 2009; 

Schneider et al., 2009; Steinberg et al., 1998; Yeung, 1996). In occupational psychology 

positive affective states have been identified as important antecedents of work-related 

outcomes, including job performance and work motivation (Erez & Isen, 2002; Ilies & Judge, 

2005; Tsai et al., 2007). Therefore, the second goal of our study is to replicate earlier findings 

on the association between exercise after work and positive affective states.  

Investigating moderators in the relationship between job stressors and exercise is 

especially important to explain the inconsistent results of previous empirical studies (Ng & 

Jeffery, 2003). It has been shown that after a stressful day at work some employees show 

more engagement in exercise (e.g.,Wu & Porell, 2000), while others show less engagement in 

exercise (e.g. Jones et al., 2007). Furthermore, there are studies casting doubt on whether 

there is any association between job stressors and exercise (Hellerstedt & Jeffery, 1997; 

Landsbergis et al., 1998; Steptoe, Lipsey, et al., 1998). These inconsistencies emphasize that 

it is crucial to identify relevant moderators. 

Jones et al. (2007) have suggested that research should focus on individual differences 

when investigating the relationship between occupational stress and health behaviors. In our 

study, we aim to enter into this conversation by investigating the moderating role of 

individual differences in the relationship between job stressors and exercise during leisure 

time. By taking into account individual differences when examining daily variations in job 
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stressors and exercise we might be able to identify conditions under which relationships occur 

or not occur. Further, we might be able to explain the often reported null findings between job 

stressors and exercise (e.g. Landsbergis et al., 1998; Steptoe, Lipsey, et al., 1998). To derive 

individual-difference moderators we use the ego-depletion model of Muraven and Baumeister 

(2000) as a theoretical framework. We argue that motivation plays a crucial role when 

investigating job stressors and exercise. Thus, we posit that exercise motives (Markland & 

Hardy, 1993) moderate the relationship between job stressors and exercise.  

There is a vast literature on the association between exercise and positive affective 

states providing evidence that exercise improves affective states (e.g. Hansen et al., 2001; 

Reed & Buck, 2009; Schneider et al., 2009; Steinberg et al., 1998; Yeung, 1996). Feuerhahn 

et al. (in press) have investigated psychological mechanisms underlying the relationship 

between exercise and affective states. The authors have demonstrated that psychological 

detachment, sense of belonging, and physical self-perceptions are relevant mediators in this 

relationship. 

Affective states fluctuate from day to day, thus, it is important to investigate affective 

states at the within-person level (Ilies, Dimotakis, & Watson, 2010; Jones et al., 2007). 

Surprisingly, there is only sparse research using a within-person approach to investigate the 

relationship between exercise and affective states in the context of occupational stress 

research (for exceptions, see Feuerhahn et al., in press; Sonnentag, 2001). Within-person 

approaches provide data on intra-individual differences and, thus, reveal the processes in 

individuals’ daily lives (Affleck et al., 1999). Therefore, when investigating our research 

questions, we will take into account the importance of day-specific fluctuations in job 

stressors, exercise, and affective states. 

Our study will go beyond earlier studies on the relationship between job stressors, 

exercise, and affective states in several ways. First, we aim to contribute to the literature by 

showing that individual differences in exercise motives can account for the inconsistent 
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findings in earlier studies (Ng & Jeffery, 2003). Second, we go beyond earlier findings on the 

relationship between exercise and positive affective states by taking into account daily 

fluctuations in exercise and positive affective states. 

Results of our study are of practical relevance. If it turns out that individuals’ motives 

moderate the relationship between job stressors and exercise, employees should try to identify 

their strongest exercise motive that helps to induce exercise even though they experienced 

stress at work. Furthermore, information about why people engage in exercise can have 

important implications for the development of interventions aimed at motivating employees to 

become more physically active (Davis, Fox, Brewer, & Ratusny, 1994). Moreover, if exercise 

after work is positively related to subsequent positive affective states, the importance of 

engaging in such activities especially after stressful days at work is evident. 

Job stressors and exercise 

In this study, we use the term exercise as a voluntary form of physical activity. 

Physical activity describes the general increase of energy expenditure resulting from using 

skeletal muscles (Bouchard et al., 2007). Exercise is a “subset of physical activity that is 

planned, structured, and repetitive and has as a final or an intermediate objective the 

improvement or maintenance of physical fitness” (Caspersen et al., 1985, p. 126). Exercise is 

an important health behavior and relates to health and well-being (Hecht & Boies, 2009; Jones 

et al., 2007; Netz, Wu, Becker, & Tenenbaum, 2005; Sonnentag, 2001).  

To initiate and maintain effortful behaviors, such as exercise, self-regulatory resources 

are necessary (Muraven & Baumeister, 2000). Muraven and Baumeister (2000) defined self-

regulatory resources as “the exertion of control over the self by the self” (p. 247). Self-

regulatory resources vanish when individuals override and alter their responses to stressors 

(Baumeister & Vohs, 2007; Vohs, Baumeister, & Ciarocco, 2005). When confronted with 

stressors individuals have to constrain responses, override unwanted urges, and control their 

behaviors, thoughts, and emotions (Muraven & Baumeister, 2000). In their ego-depletion 
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model Muraven and Baumeister (2000) argue that stressors reduce self-regulatory resources 

even after the stressor itself has ended. 

Job stressors are conditions and events at work that evoke strain (Kahn & Byosiere, 

1992). Situational constraints represent typical job stressors that are associated with poor 

employee performance, dissatisfaction, and negative affect (O'Conner et al., 1984; Peters et 

al., 1988; Spector & Jex, 1998). Situational constraints refer to defective equipment, 

incomplete or poor information, and interruptions by others (Spector & Jex, 1998). When 

facing such stressors at work employees have to spend self-regulatory resources in order to 

cope with such stressors. As a consequence, self-regulatory resources tend to become 

depleted. Engagement in exercise after a stressful day at work, however, requires self-

regulatory resources (Sonnentag & Jelden, 2009). Thus, initiation and participation in exercise 

becomes more difficult. A diary study has demonstrated that the negative relationship 

between situational constraints and exercise is mediated by a lack of self-regulatory resources 

(Sonnentag & Jelden, 2009). In line with the theoretical assumption that job stressors deplete 

self-regulatory resources necessary for engagement in exercise, we hypothesize that day-

specific job stressors are negatively related to engagement in day-specific exercise. 

Hypothesis 1: Day-specific job stressors are negatively related to day-specific exercise. 

Although Muraven and Baumeister’s (2000) theoretical assumptions suggest a 

negative relationship between job stressors and exercise, empirical findings are inconsistent 

(Ng & Jeffery, 2003). For example, Steptoe et al. (1998) have compared high stress weeks 

with low stress weeks and did not find changes in frequency or duration of exercise. 

Hellerstedt and Jeffery (1997) have concluded that job stressors do not discourage employees 

to engage in exercise. Landsbergis et al. (1998) have not found any association between job 

stressors and sedentary behavior in a three-year prospective study. Wu and Porell (2000) even 

have demonstrated a positive relationship between job stressors and exercise by showing that 

blue-collar workers in more stressful jobs are more likely to engage in exercise. In sum, there 
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is empirical evidence casting doubt on ubiquitous negative relationships between job stressors 

and exercise that cannot be ignored. In our study, we will address the discrepancy of findings 

outlined above. We argue that moderator variables might be responsible for the inconsistent 

findings in earlier studies. In the next section we will apply the theoretical assumptions made 

by Muraven and Baumeister (2000) as well as Baumeister and Vohs (2007) to deduce relevant 

moderating variables. 

 The role of motivation in the ego-depletion model 

Motivation is the degree to which an individual wants to engage in a certain behavior 

(Mitchell, 1982). Motivation is necessary for self-regulation (Baumeister & Vohs, 2007). 

Baumeister and Vohs (2007) have described the role of motivation in the ego-depletion model 

and have emphasized the importance of motivation when resources are already depleted. They 

have stated that high motivation might compensate for the depletion of resources when 

individuals want to engage in certain behaviors. In experimental studies, Muraven and 

Slessareva (2003) have demonstrated that individuals with depleted self-regulatory resources 

are able to compensate for the lack of resources depending on their motivation. This finding is 

in line with the assumption that motivation may be especially effective at substituting self-

regulatory strength that has been depleted by prior acts (Baumeister & Vohs, 2007). 

Baumeister and Vohs (2007) have argued that ego depletion does not only reflect 

completely exhausted resources but also partly depleted resources. The authors compare ego 

depletion with a tired athlete who starts to conserve energy long before he or she is 

completely exhausted. Motivation might overcome the need for conservation and inspire the 

individual to use the remaining resources, even though the process of ego depletion has 

already started. Motivation has been shown to be strongly associated with participation in 

exercise (e.g. Frederick & Ryan, 1995; Hsiao & Thayer, 1998; Ingledew & Markland, 2008). 

Motivation is an individual’s motive disposition aroused at a particular time (McClelland, 

2010). In other terms, motives are requirements for motivation and indicate the willingness to 
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show a certain behavior. Thus, based on the arguments of Baumeister and Vohs (2007), we 

propose that individuals with strong motives for exercise might overcome the ego-depleting 

consequences of job stressors. 

We argue that individuals’ motives to participate in exercise will act as a moderating 

variable in the relationship between job stressors and exercise. We posit that employees might 

indeed engage in exercise after a stressful day at work if their motives for pursuing exercise 

are strong. In the following paragraphs, we will introduce relevant motives for exercise and 

present our hypotheses.  

Motives moderate the relationship between job stressors and exercise 

 Exercise motives refer to individuals’ reasons for participating in physical exercise 

(Markland & Hardy, 1993). While some individuals might exercise to revitalize, others might 

exercise to improve their physical appearance. When studying motives, Markland and Hardy 

(1993) have suggested taking into account different kinds of reasons why individuals might 

engage in exercise. Therefore, in our study, we focus on motives that cover a broad range of 

domains that have been shown to positively predict exercise. Specifically, we examine the 

following motive domains: Psychological (revitalization and challenge), social (social 

recognition), health-related (ill-health avoidance), body-related (appearance), and fitness-

related motives (strength and endurance). 

The motive for revitalization is the most salient psychological motive (Markland & 

Hardy, 1993). This motive implies that individuals engage in exercise because of the inherent 

pleasure and satisfaction they derive from the activity: The activity itself makes them feel 

good. Challenge is another important psychological motive. It implies that individuals engage 

in exercise in order to face personal challenges. Challenge is one of the highest rated motives 

for exercise participation (Kilpatrick, Hebert, & Bartholomew, 2005). Social recognition is a 

social motive meaning that individuals engage in exercise to gain recognition for their 

accomplishments in exercise. Health-related motives are strongly linked to exercise behaviors 
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(Kilpatrick et al., 2005). Avoiding ill-health, for instance, stands for engagement in exercise 

to prevent health problems, such as coronary heart disease (Ingledew & Markland, 2008). The 

motive for appearance is a body-related motive which implies engagement in exercise to look 

more attractive and to gain an athletic body. The strength and endurance motive refers to 

fitness-related reasons for participating in exercise, meaning that individuals engage in 

exercise to increase their endurance and to get stronger. We hypothesize that these motives 

will moderate the relationship between job stressors and exercise. Employees with strong 

motives will more likely engage in exercise after a stressful day at work compared to 

employees with weak motives. The stronger an employee’s exercise motive the more likely he 

or she will engage in exercise, even after a stressful day at work. 

Hypothesis 2: Exercise motives (H2a: revitalization, H2b: challenge, H2c: social 

recognition, H2d: ill-health avoidance, H2e: appearance, H2f: strength and endurance) 

moderate the relationship between day-specific job stressors and day-specific exercise after 

work: Employees with strong exercise motives engage more likely in exercise after work 

compared to employees with weak motives. 

 Exercise and positive affective states 

Exercise has beneficial effects on positive affective states (Hansen et al., 2001; Reed 

& Buck, 2009; Schneider et al., 2009; Steptoe & Cox, 1988; Steptoe, Kimbell, & Basford, 

1998). Affective states refer to transient, fluctuating states that reflect how an individual feels 

at a particular moment (McNair et al., 1992; Watson & Clark, 1984). Positive affect “reflects 

the extent to which a person feels enthusiastic, active, and alert” (Watson, Clark, & Tellegen, 

1988, p. 1063). Watson et al. (1988) describe high activated positive affect as a state of 

energy, concentration, and pleasurable engagement. Low activated positive affect is a state 

characterized by low arousal and by feeling calm, relaxed, and at ease, also called serenity 

(Abele-Brehm & Brehm, 1986; Russell, 1980). In our study, we will add to the research on 
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exercise and affective states by investigating high activated positive affective states (positive 

affect) and low activated positive affective states (serenity). 

Several reviews and meta-analyses have investigated the relationship between exercise 

and positive affect (e.g. Arent, Landers, & Etnier, 2000; Byrne & Byrne, 1993; Yeung, 1996). 

The vast majority of studies have supported an improvement in positive affect after 

exercising. A meta-analysis of Reed and Ones (2006) has reported an increase in positive 

affect after exercising, particularly when positive affect was low before the exercise period.  

Affective states are fluctuating from day to day (Ilies et al., 2010; Jones et al., 2007). 

However, only few studies have investigated the relationship between exercise and positive 

affective states on a daily basis using a within-person approach within the context of 

occupational stress research. A diary study of Sonnentag (2001), one exception for instance, 

has found that on days on which employees engaged exercise, employees reported improved 

well-being before going to sleep compared to days they did not engage in such activities. 

Sonnentag (2001) measured well-being after work retrospectively at bedtime which might 

have inflated the relationship between well-being after work and well-being at bedtime. In our 

study, we will measure positive affect after work and at bedtime. A diary study of Kanning 

and Schlicht (2010) has revealed that participants felt more calm and serene after episodes of 

activity compared to episodes of inactivity. However, the authors did not take into account the 

duration of exercise which might play an important role when predicting serenity.  

A recent diary study by Feuerhahn et al. (in press) has investigated the psychological 

mechanisms in the association between exercise and positive affect by drawing on the effort-

recovery model (Meijman & Mulder, 1998) and the self-determination theory (Deci & Ryan, 

2002). Feuerhahn et al. (in press) have demonstrated that psychological detachment, sense of 

belonging, and physical self-perceptions mediated the relationship between exercise and 

positive affect. Thus, exercise offers the opportunity to detach mentally from work and to 
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satisfy psychological needs for relatedness and belonging which in turn improved positive 

affective states (Feuerhahn et al., in press).  

In our study we aim to replicate earlier findings on within-person relationships 

between exercise and affective states. Experimental studies demonstrated that both activated 

and deactivated positive affect followed after exercise (Ekkekakis, Hall, VanLanduyt, & 

Petruzzello, 1999). Thus, we further add on previous diary studies by investigating not only 

activated but also deactivated positive affective states. Therefore, we hypothesize a positive 

relationship between day-specific exercise after work and day-specific activated positive 

affect and day-specific deactivated positive affect (serenity) at bedtime. 

Hypothesis 3: Day-specific exercise after work is positively related to day-specific 

activated positive affect at bedtime. 

Hypothesis 4: Day-specific exercise after work is positively related to day-specific 

deactivated positive affect (serenity) at bedtime. 

Method 

Procedure 

In this study we used daily surveys for data collection. A daily survey has the 

advantage of providing data at the within-person level and reveals the processes operating in 

individuals’ daily work lives. Study participants filled in one general paper-based survey 

before completing the daily surveys. During the diary study, participants completed daily 

surveys on pocket computers (Palm Zire 22) over five consecutive working days from 

Monday to Friday after work and at bedtime. 

Sample 

We recruited participants from places were persons engaging in exercise are typically 

encountered, such as fitness centres, public swimming pools, sport clubs, sport shops, and 

jogging areas. We either approached the participants personally to inform them about our 

study, or the participants answered to flyers we had distributed. The preconditions for 
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participating in the study were regular or irregular exercise and a minimum of 30 hours of 

paid work per week. After participants expressed their consent, we sent every participant the 

general survey and scheduled a week for collecting data with the pocket computers. During 

face-to-face meetings, research assistants explained the functioning of the pocket computers 

to the participants and instructed them to answer the daily surveys from Monday to Friday 

after work and at bedtime. In case of any occurring problems, all participants received a brief 

manual for the pocket computers. Our participants were encouraged to contact the research 

team whenever any problem emerged. To remind participants of completing the daily surveys, 

we programmed alarms on the pocket computers that fit participants’ personal daily 

schedules. Pocket computers measured the time when participants answered the daily surveys. 

To encourage participation, we promised feedback and announced a lottery prize for 

participation. 

In total, 138 employees agreed to participate in our study. Surveys were answered by 

137 employees. We excluded four participants from our dataset because they did not 

completely fill out the general survey, and we deleted datasets from other six participants who 

did not fill out the daily surveys at the scheduled time or who had less than three complete 

daily surveys. Due to technical problems with the pocket computers during data 

synchronization we lost datasets of seven participants. Thus, our final sample consisted of 120 

employees (overall response rate of 86.96 %) comprising 554 days (M = 4.62 days). Sixty-one 

participants were women (50.80 %). As a consequence of our recruitment strategy, our 

participants had a wide range of occupational backgrounds and worked in areas such as public 

administration, the service industry, and academia. Participants’ average age was 39.38 years 

(SD = 11.09) ranging from 18 to 62 years. Forty-one percent of the participants had children 

(13.00 % had one child, 26.00 % had two children, and 11.00 % had three children). On 

average, participants worked 37.34 paid hours per week (SD = 6.34). The average Body Mass 

Index of our participants was 23.44 (SD = 2.92). 
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Measures 

We collected our data with a general paper-based survey and daily surveys 

implemented on pocket computers. All items were in German and had to be answered on  

5-point rating scales ranging from 1 = not true at all to 5 = very true, except for exercise and 

demographic variables. Items from scales that were originally developed in English were 

translated into German and back-translated to English to ensure that content and meaning 

remained unchanged during the translation process.  

Person-level measures 

The general survey assessed exercise motives and demographic variables as control 

variables (e.g. age, gender, number of children). 

Exercise motives  

To measure exercise motives we used the Germen version (Thiex, 2006) of the 

Exercise Motivations Inventory-2 (EMI-2) developed by Markland and Ingledew (1997). For 

the assessment of motives we used the subscales revitalization (α = .78), challenge (α = .84), 

social recognition (α = .82), ill-health avoidance (α = .78), appearance (α = .91), and strength 

and endurance (α = .84). Each scale comprised three to four items, such as “Personally,  

I exercise (or might exercise) …because it makes me feel good” (revitalization motive),  

“…to give me personal challenges to face” (challenge motive), “…to gain recognition for my 

accomplishments” (social recognition motive), “…to avoid ill-health” (ill-health avoidance 

motive), “…to improve my appearance” (appearance motive), “…to get stronger” (strength 

and endurance motive). To show that the six subscales of the EMI-2 represent six empirically 

distinct constructs, we conducted confirmatory factor analyses (CFAs). Results from CFAs 

revealed that the six-factor model (χ
2
 = 302.993, df = 194, RMSEA = 0.068, CFI = .929) fit 

the data better than the best fitting five-factor model (∆χ
2
 = 28.756, ∆df = 5, χ

2
 = 331.749,  

df = 199, RMSEA = 0.074, CFI = .913), the best fitting four-factor model (∆χ
2
 = 46.708,  
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∆df = 4, χ
2
 = 378.457, df = 203, RMSEA = 0.085, CFI = .885), the best fitting three-factor 

model (∆χ
2
 = 170.563, ∆df = 3, χ

2
 = 549.02, df = 206, RMSEA = .117, CFI = .776), the best 

fitting two-factor model (∆χ
2
 = 193.121, ∆df = 2, χ

2
 = 742.141, df = 208, RMSEA = 0.146,  

CFI = .651), and the one-factor model (∆χ
2
 = 213.939, ∆df = 1, χ

2
 = 956.080, df = 209, 

RMSEA = .172, CFI = .512). 

Person-level control variables 

Age, gender, number of children, and the Body Mass Index (BMI) may be related to 

exercise. We therefore included these variables as control variables. All control variables 

were assessed with one single item, except BMI. The Body Mass Index was measured by two 

items asking for the individual’s weight (kg) and height (m). We conducted the BMI of each 

participant with the formula kg/m². 

Day-level measures 

Participants answered items of the daily surveys immediately after work and at 

bedtime. Daily surveys after work assessed job stressors and day-specific control variables 

(e.g. day-specific positive affect after work). Daily surveys at bedtime assessed exercise after 

work and positive affective states (positive activated affect and serenity).  

Day-specific job stressors  

Typical job stressors in daily work lives are situational constraints (Jex, 1998). 

Situational constraints are conditions that make it more difficult for employees to do their 

jobs. Common situational constraints include, for instance, lack of supplies and equipment. 

Thus, we measured day-specific job stressors with a scale by Semmer (1984) and Zapf 

(1993). The scale refers to situational constraints at work, for instance, having to work with 

material of poor quality. This scale is widely used in German-speaking countries and shows 

good validity (Semmer, Zapf, & Greif, 1996). To assess day-specific job stressors, we 

shortened the original scale and adopted each of the three remaining items for our diary 

survey. A sample item is “Today, I had to work with materials and information that were 
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incomplete and out-dated.” Cronbach’s alphas were computed separately for the five working 

days and ranged from .69 to .86 (M = .78). 

 Day-specific activated positive affect at bedtime  

 Activated positive affect reflects the extent to which an individual feels enthusiastic, 

active and alert. We measured activated positive affect with six items of the German version 

of the positive and negative affect scales (Krohne, Egloff, Kohlmann, & Tausch, 1996; 

Sonnentag et al., 2008; Watson et al., 1988). We adopted the items to our diary design, e.g. 

“Now, I feel active.” For positive affect at bedtime Cronbach’s alphas ranged from .82 to .87 

(M = .85) over the five working days. 

 Day-specific serenity at bedtime  

 We assessed the state of being serene at bedtime with a 5-item scale by Abele-Brehm 

and Brehm (Abele-Brehm & Brehm, 1986). Serenity means being free from mental stress, 

feeling calmness, being relaxed and at ease. We adopted the items to our diary study, e.g. 

“Now, I feel calm.” Cronbach’s alphas of serenity at bedtime ranged from .83 to .86 (M = .84) 

over the five days. 

Day-specific exercise after work  

Day-specific exercise was assessed every day at bedtime with items based on Woll 

(2004). We asked our participants to indicate how many minutes they engaged in exercise 

after work. Participants engaged in exercise on average for 36.64 minutes per day (SD = 

26.78). 

Day-level control variables   

To rule out alternative interpretations, we assessed several day-level control variables. 

Previous research provided evidence for the negative relation between number of working 

hours and exercise (Nomaguchi & Bianchi, 2004). Thus, every day we assessed the number of 

working hours for each participant. We controlled for activated positive affect after work 

when predicting activated positive affect at bedtime. Likewise, we controlled for the state of 
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being serene after work when predicting serenity at bedtime. We measured activated positive 

affect with six items of the German version of the positive and negative affect scales (Krohne 

et al., 1996; Sonnentag et al., 2008; Watson et al., 1988) and adopted the items to our diary 

study. We assessed the state of being serene at bedtime with a scale by Abele-Brehm and 

Brehm (1986) and adopted the items to our diary study. Cronbach’s alphas of activated 

positive affect after work ranged from .81 to .87 (M = .85) over the five days. Cronbach’s 

alphas of serenity after work ranged from .79 to .86 (M = .81). 

Data analyses 

With the general survey we gathered data at the person level (Level 2, e.g. exercise 

motives, demographic variables). With the daily surveys we gathered data at the day-level 

(Level 1, e.g. day-specific job stressors, day-specific exercise). Day-level data were nested 

within the person-level data. To analyze our data we used random coefficient modeling 

(Nezlek, 2003) using the HLM 6.0 software package (Raudenbush, Bryk, Cheong, & 

Congdon, 2004). We centered person-level predictor variables around the grand mean. 

Because we were interested in within-person relationships, we centered all day-level predictor 

variables around the respective person mean. To test our hypotheses, we compared different 

hierarchical linear models. For model comparison we used the differences between the 

likelihood values of two models. These differences follow a chi-square distribution with 

degrees of freedom equal to the number of new parameters added to the model.  

Results 

Descriptive analyses 

Table 2.1 shows means, standard deviations, and correlations between study variables. 

Before testing hypotheses, we examined the within-person (Level 1) and between-person 

(Level 2) variability of our outcome variables. Table 2.2 (Null Model) shows that the variance 

for exercise at Level 1 was 1931.438 and the variance at Level 2 was 339.823. 



 

Table 2.1  Means, Standard Deviations, and Correlations between Study Variables 

Variable M SD 1 2 3 4 5 6 7    8 9 10 11 12 13 14 15 16 

1. Age 39.38 11.09                 

2. Gender ª   1.51   0.50 -.12                

3. Number of children   0.82   1.07  .59** -.11               

4. Body Mass Index 23.44   2.92  .16 -.35**  .05              

5. Day-specific working 

hours 
  7.50   2.37 -.16 -.27** -.23*  .18   .12** -.12** -.19** -.11* -.04 -.00      

6. Day-specific situational       

constraints 
  1.57   0.70 -.26**  -.08 -.22* -.04  .18  -.03** -.07 -.01 -.02  .06      

7. Day-specific exercise 
b 

36.64 26.78  .14  -.01  .10 -.13 -.18* -.17   .21**  .15**  .15**  .20**      

8. Day-specific PA
c
 after 

work 
  2.78   0.77  .08  -.01  .15 -.11 -.19* -.03  .30**   .31**  .50**  .30**      

9. Day-specific PA
c
 at 

bedtime 
  2.02   0.72  .01   .01  .14 -.14 -.17  .05  .20*  .50**   .15**  .27**      

10. Day-specific serenity 

after work 
  3.02   0.74  .14  -.23*  .17 -.03  .01  .05  .22*  .47** .19*   .51**      

11. Day-specific serenity at  

bedtime 
  3.36   0.77  .08  -.03  .06 -.09  .02  .14  .29**  .42** .18  .68**       

12. Revitalization motive   3.97   0.87  .11   .08  .12 -.09  .08  .03  .17  .22* .13  .11  .33*      

13. Challenge motive   2.70   1.07 -.15  -.03 -.14 -.07  .19*  .15  .05  .17 .10 -.09  .09 .50**     

14. Social recognition motive   1.88   0.89 -.24**  -.16 -.19* -.06  .23*  .38**  .08  .17 .06  .12  .23* .39** .73**    

15. Ill-health avoidance 

motive 
  3.51   0.88  .00   .01  .02 -.08  .14  .19* -.01  .08 .10 -.04  .19* .75** .48** .31**   

16. Appearance motive   2.71   1.09 -.07   .10 -.10 -.07  .05  .20* -.02 -.05 -.03 -.08  .06 .31** .36** .40** .31**  

17. Strength and endurance 

motive 
  3.73  0.84 -.10   .12 -.02 -.05  .10  .03 -.02  .06 .08 -.10  .07 .58** .58** .40** .55* .50** 

Note: Correlations below the diagonal are person-level correlations (N = 120). Day-level data below the diagonal are averaged across days. Correlations above 

the diagonal are day-level correlations (N = 554). ª1 = men, 2 = women. 
b 
in Minutes. 

c 
PA = activated positive affect. * p < .05. ** p < .01. 
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Thus, the total variance was 2271.261 with 85.04 percent of the variance being attributable to 

variance at Level 1 and 14.96 percent of the variance being attributable to variance at Level 2. 

This demonstrated that exercise shows substantial within-person variation which requires a 

multi-level approach. Table 2.3 shows the estimates of the Null Model providing information 

about the variance for activated positive affect at bedtime at Level 1 (0.290) and Level 2 

(0.216). The total variance, therefore, is 0.506 with 57.31 percent variance on Level 1 and 

42.69 percent on Level 2. Thus, most of the variance in activated positive affect is attributable 

to variance within persons. Table 2.4 (Null Model) shows that the variance of serenity at 

bedtime at Level 1 was 0.305 and the variance at Level 2 was 0.286. Thus, the total variance 

was 0.591 with 51.61 percent of the variance being attributable to variance at Level 1 and 

48.39 percent of the variance being attributable to variance at Level 2. Thus, serenity at 

bedtime shows substantive variability within- and between-persons. Taken together, a multi-

level approach to analyze our data is appropriate. 

Test of hypotheses 

To test our hypotheses, we compared different hierarchical linear models to predict 

day-specific exercise (Table 2.2), day-specific activated positive affect (Table 2.3), and day-

specific serenity at bedtime (Table 2.4). In the Null Model, the intercept was the only 

predictor. In Model 1, we entered control variables at the person level (Level 2) and at the day 

level (Level 1). In Model 2, we entered the predictor variables. To avoid problems of 

multicollinearity, we entered the interaction terms (Table 2.2) between the day-specific 

predictor variables and the six exercise motives separately into the Models 3a to 3f.  

Table 2.2 shows multilevel estimates, standard errors, and t-values for all variables 

predicting day-specific exercise. Model 1 including control variables showed a significant 

improvement over the Null Model (∆χ² = 394.096, ∆df = 5, p < .001). Day-specific working 

hours were a negative predictor of day-specific exercise. Model 2 showed no improvement 

over Model 1 (∆χ² = 9.130, ∆df = 7, ns). 



 

 

Table 2.2  Multilevel Estimates for Models Predicting Day-specific Exercise (in Minutes) after Work 
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Model 1 Model 2 Model 3a Model 3b 

 
Est SE t  Est SE t  Est SE t  Est SE t  

Intercept 38.017 2.460 15.46 *** 37.942 2.371 16.00 *** 37.943 2.371 16.00 *** 37.943 2.371 16.00 *** 

Age 0.278 0.278 1.00  0.221 0.279 0.79  0.221 0.279 0.79  0.221 0.279 0.79  

Gender ª 0.288 5.278 0.06  0.380 5.466 0.07  0.376 5.466 0.07  0.376 5.466 0.07  

Number of children 1.200 2.883 0.42  0.853 2.840 0.30  0.852 2.840 0.30  0.852 2.840 0.30  

Body Mass Index -1.751 0.907 -1.93  -1.604 0.883 -1.82  -1.604 0.883 -1.82  -1.604 0.883 -1.82  

Day-specific working hours -2.527 1.030 -2.46 * -2.576 1.031 -2.50 * -2.403 1.035 -2.32 * -2.592 1.031 -2.51 * 

Day-specific situational constraints      2.872 4.376 0.66  2.757 4.365 0.63  2.527 4.395 0.58  

Revitalization motive (RE)     11.654 4.682 2.49 * 11.653 4.682 2.49 * 11.654 4.682 2.49 * 

Challenge motive (CH)     0.192 3.804 0.05  0.191 3.804 0.05  0.192 3.804 0.05  

Social recognition motive (SR)     2.805 4.374 0.64  2.806 4.374 0.64  2.805 4.374 0.64  

Ill-health avoidance motive (IH)     -7.520 4.327 -1.74  -7.517 4.327 -1.74  -7.520 4.327 -1.74  

Appearance motive (AP)     -0.372 2.659 -0.14  -0.374 2.659 -0.14  -0.372 2.659 -0.14  

Strength and endurance motive (SE)     -3.550 4.251 -0.84  -3.548 4.251 -0.84  -3.550 4.251 -0.84  

RE * situational constraints         8.316 5.429 1.53      

CH * situational constraints             3.322 4.307 0.77  

SR * situational constraints                 

IH * situational constraints                 

AP * situational constraints                 

SE * situational constraints                 

-2*log likelihood 5923.977  5914.846  5912.505  5914.252  

∆-2*log likelihood (df) 394.096 (5)*** 9.130  (7) 2.341 (1) 0.594 (1) 

Level 1 Intercept Variance (SE) 1882.572 (126.253) 1881.081  (126.141) 1871.230 (125.481) 1878.575 (125.973) 

Level 2 Intercept Variance (SE) 322.173  (97.182) 271.311      (90.782) 273.368 (90.740) 271.834 (90.771) 



 

Table 2.2  (continued) Multilevel Estimates for Models Predicting Day-specific Exercise (in Minutes) after Work 

Note: Nullmodel: Est = 36.800, SE = 2.460, t = 14.96***, -2*log likelihood = 6318.072, Level 1 Intercept Variance (SE) = 1931.438 (124.674), Level 2 Intercept 

Variance (SE) = 339.823 (97.000). Est = Estimate. ª1 = men, 2 = women. * p < .05. ** p < .01. *** p < .001.

 
Model 3c Model 3d Model 3e Model 3f 

 
Est SE t  Est SE t  Est SE t  Est SE t  

Intercept 37.943 2.371 16.00 *** 37.943 2.371 16.00 *** 37.943 2.371 16.00 *** 37.943 2.371 16.00 *** 

Age 0.221 0.279 0.79  0.221 0.279 0.79  0.221 0.279 0.79  0.221 0.279 0.79  

Gender ª 0.373 5.466 0.07  0.379 5.466 0.07  0.372 5.466 0.07  0.373 5.466 0.07  

Number of children 0.851 2.839 0.30  0.853 2.840 0.30  0.851 2.840 0.30  0.851 2.840 0.30  

Body Mass Index -1.604 0.883 -1.82  -1.604 0.883 -1.82  -1.604 0.883 -1.82  -1.604 0.883 -1.82  

Day-specific working hours -2.593 1.026 -2.53 * -2.394 1.046 -2.29 * -2.909 1.035 -2.81 * -2.654 1.027 -2.58 * 

Day-specific situational constraints 0.900 4.452 0.20  1.371 4.621 0.30  1.182 4.412 0.27  2.800 4.355 0.64  

Revitalization motive (RE) 11.654 4.681 2.49 * 11.654 4.681 2.49 * 11.652 4.681 2.49 * 11.652 4.681 2.49 * 

Challenge motive (CH) 0.192 3.804 0.05  0.192 3.804 0.05  0.190 3.804 0.05  0.190 3.804 0.05  

Social recognition motive (SR) 2.805 4.373 0.64  2.805 4.374 0.64  2.807 4.373 0.64  2.807 4.373 0.64  

Ill-health avoidance motive (IH) -7.520 4.326 -1.73  -7.520 4.327 -1.74  -7.514 4.327 -1.74  -7.515 4.326 -1.74  

Appearance motive (AP) -0.372 2.659 -0.14  -0.372 2.660 -0.14  -0.376 2.659 -0.14  -0.375 2.659 -0.14  

Strength and endurance motive (SE) -3.550 4.251 -0.83  -3.550 4.251 -0.84  -3.545 4.251 -0.83  -3.546 4.251 -0.83  

RE * situational constraints                 

CH * situational constraints                 

SR * situational constraints 9.341    4.417 2.12  *             

IH * situational constraints     6.246 6.240 1.00          

AP * situational constraints          10.524 4.582 2.30 *     

SE * situational constraints             11.594 5.610 2.07 * 

-2*log likelihood 5910.396  5913.846  5909.603  5910.596  

∆-2*log likelihood (df) 4.451 (1)* 1.001 (1) 5.243 (1)* 4.251 (1)* 

Level 1 Intercept Variance (SE) 1862.394 (124.890) 1876.864 (125.859) 1859.085 (124.668) 1863.229 (124.946) 

Level 2 Intercept Variance (SE) 275.213 (90.702) 272.192 (90.764) 275.904 (90.689) 275.039 (90.706) 



 

Table 2.3  Multilevel Estimates for Models Predicting Day-specific Activated Positive Affect at Bedtime 

 
Model 1 Model 2 

 
Est SE t 

 
Est SE t  

Intercept 2.021 0.048 42.44 *** 2.021 0.048 42.44 *** 

Age -0.005 0.005 -0.89  -0.005 0.005 -0.88  

Gender ª -0.037 0.102 -0.37  -0.037 0.102 -0.36  

Number of children 0.110 0.056 1.98 * 0.110 0.056 1.98 * 

Body Mass Index -0.026 0.018 -1.49  -0.026 0.018 -1.49  

Day-specific working hours -0.012 0.013 -0.92  -0.007 0.013 -0.50  

Day-specific activated positive affect after work 0.052 0.044 1.18  0.038 0.043 0.86  

Day-specific exercise 
b     0.134 0.035 3.87 *** 

-2*log likelihood 991.475  976.755  

∆-2*log likelihood (df) 55.092 (6)*** 14.719  (1)*** 

Level 1 Intercept Variance (SE) 0.271 (0.019) 0.261  (0.018) 

Level 2 Intercept Variance (SE) 0.209  (0.036) 0.211      (0.035) 

Note: Nullmodel: Est = 2.204, SE = 0.048, t = 41.83***, -2*log likelihood = 1046.566, Level 1 Intercept Variance (SE) = 0.290 (0.020), Level 2 Intercept 

Variance (SE) = 0.216 (0.037). Est = Estimate. ª1 = men, 2 = women. 
b 
in hours. * p < .05. ** p < .01. *** p < .001. 

 

 

 

 



 

Table 2.4  Multilevel Estimates for Models Predicting Day-specific Serenity at Bedtime 

 
Model 1 Model 2 

 
Est SE t 

 
Est SE t  

Intercept 3.355 0.054 61.91 *** 3.355 0.054 61.90 *** 

Age 0.004 0.006 0.72  0.004 0.006 0.73  

Gender ª -0.084 0.116 -0.73  -0.084 0.116 -0.73  

Number of children 0.011 0.063 0.17   0.011 0.063 0.17  

Body Mass Index -0.025 0.020 -1.25             -0.025 0.020 -1.25  

Day-specific working hours -0.010 0.013 -0.73  -0.003 0.013 -0.24  

Day-specific serenity after work 0.240 0.048 4.99   *** 0.243 0.047 5.15 *** 

Day-specific exercise 
b     0.131 0.036 3.67 *** 

-2*log likelihood 1049.872  1036.640  

∆-2*log likelihood (df) 46.724 (6)*** 36.338  (1)** 

Level 1 Intercept Variance (SE) 0.289 (0.020) 0.280  (0.019) 

Level 2 Intercept Variance (SE) 0.285  (0.046) 0.287      (0.046) 

Note: Nullmodel: Est = 3.355, SE = 0.054, t = 61.66***, -2*log likelihood = 1096.596, Level 1 Intercept Variance (SE) = 0.305 (0.021), Level 2 Intercept 

Variance (SE) = 0.286 (0.046). Est = Estimate. ª 1 = men, 2 = women. 
b 
in hours. * p < .05. ** p < .01. *** p < .001. 
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Day-specific situational constraints did not predict day-specific exercise. The 

revitalization motive predicted daily exercise. Model 3c (∆χ² = 4.451, ∆df = 1, p < .05), 

Model 3e (∆χ² = 5.243, ∆df = 1, p < .05), and Model 3f (∆χ² = 4.251, ∆df = 1, p < .05) 

showed additional improvements over Model 2, and the interaction terms predicted day-

specific exercise. Figures 2.1 to 2.3 display the interaction effects. Model 3a (∆χ² = 2.341,  

∆df = 1, ns), Model 3b (∆χ² = 0.594, ∆df = 1, ns), and Model 3d (∆χ² = 1.001, ∆df = 1, ns) 

failed to show an additional improvement over Model 2.  

We used online HLM calculators provided by Preacher, Curran, and Bauer (2006) to 

conduct simple slope tests of the significant interaction effects (Model 3c, Model 3e, and 

Model 3f).  

 

Figure 2.1  The interaction effect of day-specific situational constraints and social recognition 

motive on day-specific exercise. † p < .10. 
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For individuals reporting a strong motive for social recognition (one SD above the 

mean) day-specific situational constraints at work tended to be positively related to day-

specific exercise (estimate = 9.214, SE = 5.287, z = 1.74, p = 0.08), whereas individuals 

reporting a weak motive for social recognition (one SD below the mean), day-specific 

situational constraints at work were not related to exercise (estimate = -7.413, SE = 6.527, 

 z = -1.14, ns). 

 

 

Figure 2.2  The interaction effect of day-specific situational constraints and appearance 

motive on day-specific exercise. * p < .05.  

 

As predicted, for individuals reporting a strong motive for appearance day-specific 

situational constraints at work were positively related to day-specific exercise                   

(estimate = 12.653, SE = 6.088, z = 2.08, p < 0.05), whereas for individuals reporting a weak 
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motive for appearance day-specific situational constraints at work were not related to exercise 

(estimate = -10.289, SE = 7.195, z = -1.43, ns). 

 

Figure 2.3  The interaction effect of day-specific situational constraints and strength and 

endurance motive on day-specific exercise. * p < .05. 

 

As predicted, for individuals reporting a strong motive for strength and endurance day-

specific situational constraints at work were positively related to day-specific exercise 

(estimate =12.534, SE = 6.389, z = 1.96, p < 0.05), whereas for individuals reporting a weak 

motive for strength and endurance day-specific situational constraints at work were not 

related to exercise (estimate= -6.943, SE = 6.444, z = -1.08, ns).  

To sum up, day-specific situational constraints did not predict day-specific exercise. 

Thus, Hypothesis 1 was not supported. The motives for social recognition, appearance, and 

strength and endurance moderated the relation between day-specific job stressors and day-

specific exercise. Thus, Hypotheses 2c, 2e and 2f were supported.  
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Table 2.3 shows multilevel estimates, standard errors, and t-values for all variables 

predicting day-specific activated positive affect at bedtime. Model 1 showed a significant 

improvement over the Null Model (∆χ² = 55.092, ∆df = 6, p < .001). Model 2 showed 

additional improvement over Model 1 (∆χ² = 14.719, ∆df = 1, p < .001). Day-specific exercise 

predicted day-specific activated positive affect at bedtime. Thus, Hypothesis 3 was supported. 

Table 2.4 shows multilevel estimates, standard errors, and t-values for all variables 

predicting day-specific serenity at bedtime. Model 1 showed a significant improvement over 

the Null Model (∆χ² = 46.724, ∆df = 6, p < .001). Day-specific serenity after work was a 

significant predictor of day-specific serenity at bedtime. Model 2 showed additional 

improvement over Model 1 (∆χ² = 36.338, ∆df = 1, p < .001). Day-specific exercise predicted 

day-specific serenity at bedtime. Thus, Hypothesis 4 was supported. 

Discussion 

 We pursued several goals with our study. First, our study addressed the relationship 

between the experience of job stressors and engagement in exercise during leisure time. We 

scrutinized individuals’ motives to engage in exercise as moderators. By doing so, we aimed 

at explaining the inconsistent empirical findings in earlier research on the relationship 

between job stressors and exercise (Ng & Jeffery, 2003). Second, we added to the research on 

the beneficial effects of exercise on affective states in the context of occupational health 

psychology. 

 Based on the theoretical assumptions of the ego-depletion model (Muraven & 

Baumeister, 2000) we hypothesized that day-specific job stressors are negatively related to 

day-specific exercise. However, analyses showed that job stressors were not related to 

exercise. This result replicates null findings in earlier research casting doubt on any 

relationship between job stressors and exercise (e.g. Steptoe, Kimbell, et al., 1998). 

Furthermore, this finding points to the need of investigating moderating variables in this 

association. Jones et al. (2007) have noted that individual-difference moderators may explain 
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the often reported null findings in studies examining the impacts of job stressors on health 

behaviors, such as exercise. In our study, we were able to identify such moderators. Based on 

the theoretical assumptions of Baumeister and Vohs (2007) we postulated that individuals’ 

motives will moderate the relationship between job stressors and exercise. In our study, we 

investigated a broad range of exercise motives. Our analyses demonstrated that some exercise 

motives (social recognition, appearance, strength and endurance) did moderate the 

relationship while other motives (revitalization, challenge, ill-health avoidance) did not 

moderate the relationship.  

 When facing stressors at work employees have to spend self-regulatory resources 

(Sonnentag & Jelden, 2009). However, such resources are necessary to engage in exercise 

(Muraven & Baumeister, 2000). In a consequence, after a stressful day at work self-regulatory 

resources are depleted and engagement in exercise during leisure time is less likely. 

Baumeister and Vohs (2007) have suggested that motivation may compensate depleted self-

regulatory resources. Thus, the assumed negative relationship between job stressors and 

exercise might be buffered by taking into account exercise motives. Therefore, we 

hypothesized that strong motives might moderate the relationship between job stressors and 

exercise. Based on our empirical findings we support the theoretical assumption of 

Baumeister and Vohs (2007). Strong motives seem to play an important role as moderating 

variables in the association between job stressors and exercise. 

 Employees indicating gaining recognition for their accomplishments in exercise as an 

important motive showed more engagement in exercise after stressful days compared to 

employees not indicating social recognition as an important motive. Similarly, employees 

with the desire to look more attractive and to gain an athletic body engaged more likely in 

exercise after stressful days compared to employees without such a desire. In the same vein, 

employees indicating a strong motive to increase endurance and to get stronger showed more 

exercise after stressful days than employees with a weak motive for strength and endurance. 



Chapter 2: Motives Matter     49 

 

These findings provide empirical evidence that motives for exercise are crucial when 

investigating the relationship between job stressors and exercise. Furthermore, these findings 

support the theoretical assumption that motivation might counteract already depleted 

resources (Baumeister & Vohs, 2007). To conclude, even though employees indicated high 

job stressors during the working day they were able to engage in exercise when either the 

motive for social recognition, appearance, or strength and endurance was pronounced. 

However, it seems that this finding cannot be applied to all kinds of exercise motives. 

 The exercise motives revitalization, challenge, and ill-health avoidance did not 

moderate the relationship between job stressors and exercise. This result might be explained 

by having a closer look at the specific motives. Revitalization means the inherent pleasure and 

satisfaction within the activity itself. As results demonstrated, the motive for revitalization is 

positively associated with exercise (see Table 2.2). Nevertheless, after a stressful day at work 

revitalization does not seem to be a sufficient motive to overcome depleted resources and to 

engage in exercise. One might assume that employees having a high exercise motive for 

revitalization prefer revitalizing themselves throughout other leisure time activities after 

stressful days at work, for instance by reading a book. Facing personal challenges during 

exercise does not moderate the association between job stressors and exercise either. This 

might be explained by the potential consequences of facing challenges. When an individual 

faces a challenge he or she risks being frustrated which in turn might lead to an additional 

depletion of self-regulatory resources. Consequently, when self-regulatory resources are 

already depleted employees might not want to risk depleting their resources even more 

throughout exercise. Similarly, ill-health avoidance does not act as a moderator either. We 

investigated a very active sample with an average of 36.64 minutes exercise per day from 

Monday to Friday and a mean age of 39.38 years. We believe that health problems might not 

be such a big issue in this sample and, therefore, the motive for ill-health avoidance does not 

play any significant role when it comes to the association between job stressors and exercise. 
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It might be interesting to investigate the moderating role of the motive for ill-health avoidance 

in a less healthy and older group of employees. One might presume that the hypothesized 

moderation appears in such a sample.  

 Additionally, our data demonstrated that daily working hours are negatively related to 

exercise. Thus, long working hours seem to hinder employees to engage in exercise after 

work. This finding replicates earlier findings pointing to the negative relationship between 

long work hours and health behaviors (Jones et al., 2007; Nomaguchi & Bianchi, 2004). Thus, 

as we did in our study, it seems advisable to include number of working hours as control 

variable when investigating the relationship between job stressors and health behaviors. 

 The second goal of our study was to investigate the relationship between exercise and 

positive affective states. In line with earlier studies we hypothesized that exercise is positively 

related to activated positive affect (Feuerhahn et al., in press; Sonnentag, 2001). In our study, 

this assumption was supported. On days employees engaged in exercise after work they 

showed improved activated positive affect before going to bed. Moreover, we provided 

evidence that exercise is also positively related to deactivated positive affect (serenity) at 

bedtime. 

Study limitations 

 As every study our study has some limitations. First, we conducted a diary study with 

pocket computers relying on self-report data. Thus, common-method bias might be a problem 

(Podsakoff, MacKenzie, Lee, & Podsakoff, 2003). It would have been desirable to have co-

workers or spouses to assess job stressors or affective states. Further, it would have been 

preferable to assess exercise with an objective measure. However, we tried to minimize 

common method bias by temporally separating the assessment of most of our study variables. 

We assessed exercise motives in the beginning of our study with a general paper-based 

survey, day-specific job stressors after work, day-specific exercise and day-specific affective 

states at bedtime. Further, we used group-mean centering when analyzing day-level variables. 
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This procedure eliminates the influence of response tendencies resulting from individual 

differences in our study participants.  

 A second limitation refers to our sample of employees. We recruited most of our study 

participants in front of fitness studios and sport centres. Our participants indicated 36.64 

minutes exercise on average per day during the week, implying that we investigated a very 

physically active sample of employees. Therefore, generalizability of our findings might be 

limited to relatively athletic employees only. It is possible that less active employees might 

show different relationships between job stressors and exercise. Nevertheless, the interaction 

pattern with exercise motives might be similar. Without doubt, studies with less active 

employees are needed. However, we believe that our active sample provides an important 

insight into the role of exercise motives in the relationship between job stressors and exercise 

as well as exercise and positive affective states.  

 Third, we did not differentiate between various types of exercise. One might argue that 

the specific kind of exercise plays an important role when predicting the effects of job 

stressors on exercise. Presumably, participation in exercise is more likely when an individual 

has an appointment with other athletes and, thus, feels obliged to show up in his or her sports 

group. Further, there are types of exercise requiring more effort and preparation than others, 

for example riding a horse versus running. Probably, after stressful days at work, it is more 

likely to engage in exercise which requires less preparation and less effort to start. We also 

did not distinguish between aerobic and anaerobic exercise because evidence indicates that 

both kind of activities promote positive affect (cited from Peluso & de Andrade, 2005). More 

importantly, we aimed at investigating a broad field of activities. However, by doing so, we 

are not able to make a clear statement whether one activity is more beneficial for improving 

positive affect than another activity.  
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Directions for future research and implications for practice 

 We identified motives that facilitate engagement in exercise after stressful days at 

work. Therefore, when investigating the relationship between job stressors and exercise 

during leisure time it seems important to consider individuals’ motives. In addition, when 

investigating occupational stress and health behaviors it might generally be sensible to take 

into account differences in motives because motives seem to play a crucial role. 

 Individuals’ motives can have important implications for the development of strategies 

and interventions aimed at motivating individuals to become more active. Employers could 

provide incentives to fit the employees’ motives, for instance addressing the strength and 

endurance motive by initiating running groups on a regular basis. Employees could try 

identifying their own most important motives to engage in exercise and, consequently, pursue 

an activity that fits such motives. 

 Our suggestion for future research is assessing exercise with a more objective 

measure, for instance actigraphs. Objective measures help analyzing physical activity in more 

detail and, thus, might provide more valid data on the relationship between job stressors and 

exercise. 

 Our study affirms findings on the negative effects of long work hours on health 

behaviors (e.g. Jones et al., 2007). Long work hours impede the engagement in exercise. Both 

employees and employers should take care of the daily numbers of working hours to have 

enough time left for engagement in leisure time activities, such as exercise. 

 The beneficial effects of exercise on positive affective states seem to emphasize 

clearly the importance of engaging in such activities. On days employees engaged in exercise 

they reported enhanced activated positive affect and serenity before bedtime even when 

considering their affective states after work. Study results confirmed that engagement in 

exercise is a potential mood-enhancing activity. This knowledge is especially important when 

employees face many stressors at work, feel exhausted and worn out. Ilies and Watson (2010) 
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have noted that the causes of negative affect at the workplace often cannot be completely 

eliminated. Thus, these authors have suggested mitigating the negative consequences of job 

stressors by increasing positive affect. Our study demonstrated that exercise during leisure 

time is a sound practice for inducing positive affective states. 

Conclusion  

Taken together, our study demonstrated that individuals’ exercise motives are 

important moderators in the relationship between day-specific job stressors and day-specific 

exercise. On days with high occupational stressors employees with strong exercise motives 

(i.e., social recognition, appearance, or strength and endurance) were more likely to engage in 

exercise than those employees with weak exercise motives. Furthermore, we demonstrated 

that exercise after work has beneficial effects on high activated and low activated positive 

affective states at bedtime. Therefore, we would like to encourage engagement in exercise - 

especially after stressful days at work. 

 



 

 

 

 

 

 

 

 

It is not what happens to you that matters, but how you take it.  

Stress is the spice of life. 

 

Hans Selye 
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Study 2 - Realization of New Year’s Resolutions to Exercise: How Autonomous 

Orientation and Job Stressors interact 

 

Summary 

This paper investigates the association between autonomous exercise orientation and 

the realization of New Year’s resolutions to exercise. Further, it examines the role of job 

stressors in this association. We conducted a longitudinal study over three months with 214 

employees. Results demonstrated that employees with high autonomous exercise orientations 

more likely realized their resolutions to exercise than employees with low autonomous 

exercise orientations. Furthermore, job stressors moderated this association. High degrees of 

job stressors mitigated the positive relationship between autonomous exercise orientation and 

the realization of New Year’s resolutions to exercise. This study supports the beneficial 

effects of autonomous orientations on exercise, and, furthermore, demonstrates that job 

stressors may have detrimental effects on exercise.  
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Introduction 

New Year’s resolutions are a common annual tradition for millions of people 

worldwide (Mukhopadhyay & Johar, 2005; Norcross, Mrykalo, & Blagys, 2002). Every New 

Year’s Eve, about 40 percent of all adults decide to change their behaviors in the forthcoming 

year (Norcross et al., 2002). Resolutions provide the self-initiated opportunity to change 

behaviors in the New Year. Success rates range from 55 percent within one month to 40 

percent within six months (Norcross & Vangarelli, 1989). Thus, considerable amounts of New 

Year’s resolutions already fail within the first months, but some resolutions also succeed 

(Norcross et al., 2002). Among the most popular resolutions are health-related issues, such as 

the realization of exercise (Koestner, Lekes, Powers, & Chicoine, 2002; Norcross et al., 

2002). 

Exercise is a form of physical activity aiming at improving or maintaining physical 

fitness (Caspersen et al., 1985). Exercise has been of interest in past research on occupational 

health psychology as working conditions have become more sedentary and suboptimal 

exercise behavior is widely spread (c.f. Castillo-Retamal & Hinckson, 2011; Nelson & 

Gordon-Larsen, 2006). Thus, investigating conditions under which resolutions to exercise 

succeed seems especially important for the working population.  

At the workplace, employees often face job stressors. Job stressors are conditions and 

events at the workplace that cause strain (Kahn & Byosiere, 1992). Occupational stress 

research has demonstrated the relationship between job stressors and employees’ strain 

reactions, for instance psychosomatic complaints (Garst, Frese, & Molenaar, 2000). This 

stressor-strain relationship is widely established and has stimulated considerable research for 

many years (for a meta-analysis, see Nixon et al., 2011). Job stressors are associated with 

physical illness and psychological distress (Payne et al., 2012). Thus, job stressors negatively 

affect health and well-being (Jex, Bliese, Buzzell, & Primeau, 2001), for instance via reduced 

health behavior such as exercise (Steptoe, 1991). Consequently, examining circumstances 
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under which employees tend to initiate exercise is important for health and well-being. In this 

context, New Year’s resolutions to exercise are one of the most popular resolutions (Koestner 

et al., 2002; Norcross et al., 2002), and offer a valuable opportunity to change problematic 

behaviors. Therefore, we investigate job stressors in employees’ working lives and their 

association with the realization of New Year’s resolutions to exercise. We examine 

quantitative workload, task conflicts, and relationship conflicts because these job stressors 

belong to the most important job stressors (e.g. Spector & Jex, 1998).  

New Year’s resolutions offer the chance to change problematic health behaviors, such 

as lack of exercise. Deci and Ryan (1985b) have reported that autonomy plays an important 

role when behavioral change is required. Thus, when successful changes in exercise behaviors 

are desired, the extent of autonomous orientation in exercise may be crucial. Autonomous 

orientation “involves a high degree of experienced choice with respect to the initiation and 

regulation of one’s own behavior” (Deci & Ryan, 1985a, p. 111). Thus, autonomous exercise 

orientation refers to the extent of self-determination perceived when exercising. Koestner et 

al. (2002) have demonstrated that autonomous goals are positively associated with goal 

progress in the New Year in a sample of college students. In the present study, we extend 

these findings by investigating a sample of employees. We go even further by focusing on the 

domain of exercise because Deci and Ryan (1985a) have emphasized that autonomy depends 

upon the specific life domain. Earlier studies on New Year’s resolutions have not taken into 

account the domain specifity of autonomy. In this study, we aim at closing this gap and 

respond to Deci and Ryan’s (1985a) suggestion to investigate different life domains more 

accurately. By doing so, the prediction of behaviors may be more precise (Deci & Ryan, 

1985a). Thus, we investigate autonomy orientation in exercise to predict the successful 

realization of New Year’s resolutions to exercise. 

Successful realization of New Year’s resolutions is of practical relevance. Research 

has demonstrated that the realization of New Year’s resolutions is positively associated with 
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individuals’ self-evaluations, confidence, and well-being (Koestner et al., 2002; Marlatt & 

Kaplan, 1972; Norcross, Ratzin, & Payne, 1989). Furthermore, the realization of resolutions 

to exercise is of importance for employees’ health. To sum up, we will investigate conditions 

facilitating (autonomous exercise) and impeding (job stressors) the realization of New Year’s 

resolutions to exercise. Moreover, we propose that both conditions interact with each other. 

New Year’s resolutions 

The effectiveness of New Year’s resolutions has been investigated in an exploratory 

study of college students by Marlatt and Kaplan (1972). On average, a resolution was kept 44 

days for women respectively 41 days for men. Furthermore, this study demonstrated that the 

most difficult resolutions referred to health-related resolutions. Within four months, 64 

percent of health-related resolutions had been broken. Further, external monitoring showed no 

beneficial effects on the realization of New Year’s resolutions. Marlatt and Kaplan (1972) 

pointed out that self-control plays an important role when it comes to self-initiated behavior 

change. The time frame of Marlatt and Kaplan’s (1972) study was 15 weeks.  

A longer period of time for the realization of New Year’s resolutions has been 

investigated by Norcross and Vangarelli (1989) using a time lag of two years. The authors 

found that 66 percent of study participants reported successful realization of New Year’s 

resolutions after two weeks. The success rate dropped down to 55 percent after four weeks 

and down to 43 percent after three months. Nineteen percent of study participants reported 

successful realization of resolutions after two years. Interestingly, Norcross and Vangarelli 

(1989) examined conditions that were associated with breaking resolution. Among others, 

participants named excessive stress, negative emotions, and interpersonal conflicts as 

antecedents of breaking New Year’s resolutions. Considering this finding, it seems important 

to scrutinize the effects of job stressors on the realization of New Year’s resolutions. Norcross 

et al. (1989) have asked their participants to name their resolutions. However, it remained 

unclear whether the resolutions were self-determined and matched participants’ values, 
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interests, and beliefs. Thus, it might be that the resolutions did not match individuals’ 

requirements to change their behaviors. According to Deci and Ryan’s (1985a) Causality 

Orientation Theory (COT), the degree of autonomy is crucial to change behaviors 

successfully. In our study, we aim at contributing to the literature by examining the 

association between autonomous exercise orientation and the realization of New Year’s 

resolutions to exercise in a sample of employees. In the following sections, we will introduce 

autonomous exercise orientation and job stressors. 

Autonomous exercise orientation 

New Year’s resolutions to exercise require behavior change for less athletic 

individuals. Causality Orientation Theory of Deci and Ryan (1985b) assumes that behavior 

change regarding health behaviors depends on the extent of autonomy (Ryan et al., 2009). 

Autonomy describes the regulation of one’s own behavior by the self (Ryan et al., 2009). 

Thus, autonomous oriented individuals regulate their behaviors on the basis of personal goals 

and interests (Rose, Markland, & Parfitt, 2001). Furthermore, autonomous behavior is self-

initiated and matches individuals’ needs (Koestner & Zuckerman, 1994). Autonomy is 

associated with high self-esteem, self-consciousness, and confidence in one’s own abilities 

(Deci & Ryan, 1985b; Koestner & Zuckerman, 1994). Importantly, Deci and Ryan (1985a) 

emphasized that the investigation of domain-specific causality orientation will enhance the 

prediction of behaviors. For that purpose, Rose et al. (2001) developed a scale measuring 

exercise orientations to assess individuals' preferences in the life domain of exercise.  

Exercise is a form of physical activity. Physical activity is a broader form of 

describing the general increase of energy expenditure resulting from using skeletal muscles 

(Bouchard et al., 2007). Exercise is a “subset of physical activity that is planned, structured, 

and repetitive and has as a final or an intermediate objective the improvement or maintenance 

of physical fitness” (Caspersen et al., 1985, p. 126). Vast literature has demonstrated that 

exercise has numerous beneficial effects on health and well-being (e.g. Jones et al., 2007; 
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Reed & Ones, 2006; Sonnentag, 2001). In contrast, sedentary behavior contributes to risk 

factors and health problems (Johansson, Johnson, & Hall, 1991; Nelson & Gordon-Larsen, 

2006). Therefore, we focus on investigating the New Year’s resolution to exercise in a sample 

of employees indicating a sedentary life-style during the previous year.  

Deci and Ryan (1985b) suggested that orientations differ from person to person and 

have trait-like tendencies. Autonomy supports changing and maintaining health behaviors, 

such as exercise (Ryan & Deci, 2006). Thus, autonomous exercise orientation depends on 

employees’ preference to regulate exercising according to self-chosen behaviors and personal 

interests. Based on the assumptions of COT, we hypothesize that autonomous exercise 

orientation is positively associated with the realization of New Year’s resolutions to exercise.  

Hypothesis 1: Autonomous exercise orientation positively relates to the realization of 

New Year’s resolutions to exercise. 

Job stressors 

Occupational research on stressor-strain relationships has demonstrated that job 

stressors negatively relate to health and well-being (Payne et al., 2012; Spector & Jex, 1998). 

Furthermore, stressors impede health behaviors, such as exercise (Beehr, 1995). As New 

Year’s resolutions offer a valuable opportunity to change problematic health behavior, it 

seems important to investigate the relationship between job stressors and the realization of 

New Year’s resolutions to exercise. We examine three job stressors belonging to the most 

important stressors in employees’ working lives: Quantitative workload, task conflicts, and 

relationship conflicts. Quantitative workload refers to the “perceived amount of work in terms 

of pace and volume” (Spector & Jex, 1998, p. 358). Task conflicts refer to “the awareness of 

differences in viewpoints and opinions pertaining to the group’s task” (de Jonge & Kompier, 

1997, p. 238). A relationship conflict “is an awareness of interpersonal incompatibilities, 

which include affective components such as feelings of tension and friction” (de Jonge & 
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Kompier, 1997, p. 238). In the following sections, we introduce the three job stressors in more 

detail.  

The perception that there is not enough time to get all the work done may lead to 

psychological strain (Spector & Jex, 1998). Furthermore, an employee may have such a high 

workload that some goals may not be reached and other aspects of work or life have to be 

neglected, which in turn may lead to frustration (Spector & Jex, 1998). Spector, O'Connell, 

and Chen (2000) have demonstrated that workload most strongly relates to anxiety and 

frustration. Moreover, a meta-analysis of Lee and Ashforth (1996) has demonstrated that 

workload is one of the best predictors of burnout. 

Furthermore, research on occupational stress has pointed out that interpersonal 

conflicts are important stressors at the workplace (e.g. De Dreu & Weingart, 2003; Frone, 

2000; Spector & Jex, 1998). According to De Dreu et al. (2004, p. 8), a conflict is described 

as “a process that begins when an individual or group perceives differences and opposition 

between oneself and another individual or group about interests, beliefs or values that matter 

to them”. Conflicts may vary from minor disagreements to assaults and from covert to overt 

conflicts (Spector & Jex, 1998). When confronted with conflicts, employees may feel 

obstructed, which in turn may lead to feelings of reduced control and certainty (Giebels & 

Janssen, 2005). Further, conflicts may occur between both supervisors and coworkers 

impairing, among others, employees’ job satisfaction, self-esteem, and well-being (Frone, 

2000). 

Literature distinguishes between relationship conflicts and task conflicts (e.g. De Dreu 

& Weingart, 2003). Relationship conflicts refer to differences between values, personal 

beliefs, and opinions (De Dreu et al., 2004; Giebels & Janssen, 2005). Task conflicts refer to 

disagreements about the work to be done, procedures, and policies (De Dreu et al., 2004; 

Giebels & Janssen, 2005). When confronted with conflicts, employees experience feelings of 

tension, particularly when faced with relationship conflicts (Giebels & Janssen, 2005). As a 
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consequence, conflicts have been demonstrated to be negatively related to employees’ well-

being (e.g. De Dreu et al., 2004; Giebels & Janssen, 2005). De Dreu, Dierendonck, and 

Dijkstra (2004) have concluded that only few studies have addressed the interplay between 

conflicts at the workplace and health. Thus, by investigating the relationship between 

conflicts at the workplace and the realization of New Year’s resolutions to exercise we aim at 

contributing to the literature. 

When confronted with job stressors, employees have to find ways and means to cope 

with such adverse situations. The ego-depletion model of Muraven and Baumeister (2000) 

suggests that coping with adverse situations requires altering responses and controlling one’s 

own behaviors which requires investment of self-regulatory resources (Baumeister & Vohs, 

2007; Vohs et al., 2005). Thus, according to the assumptions of the ego-depletion model, 

stressors consume self-regulatory resources. Self-regulatory resources refer to “the exertion of 

control over the self by the self” (Muraven & Baumeister, 2000, p. 247). Self-regulatory 

resources play an important role for the initiation and maintenance of exercise (Muraven & 

Baumeister, 2000; Sonnentag & Jelden, 2009), and, furthermore, for the realization of New 

Year’s resolutions (Marlatt & Kaplan, 1972; Mukhopadhyay & Johar, 2005). Thus, 

employees facing a high degree of job stressors may have reduced self-regulatory resources 

and, consequently, behaviors requiring self-regulation, such as the realization of New Year’s 

resolutions to exercise, will be less likely. Therefore, we propose that job stressors are 

negatively associated with the realization of New Year’s resolutions to exercise. 

Hypothesis 2: Job stressors (quantitative workload, relationship conflicts, and task 

conflicts) negatively relate to the realization of New Year’s resolutions to exercise. 

Payne et al. (2012) have concluded in their review on stress and health behaviors that 

the relationships between job stressors and exercise is complex and that individual differences 

seem to play an important role in this relationship. According to the assumptions of COT 

(Deci & Ryan, 1985a) we propose that individual’s preferred orientation to exercise will 
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interact with job stressors. Autonomous exercise orientation requires self-determined 

behaviors (Deci & Ryan, 1985a). Therefore, employees indicating an autonomous exercise 

orientation need to monitor their exercise behaviors on their own. Consequently, one may 

assume that employees with autonomous exercise orientations require self-regulatory 

resources to initiate and maintain exercising. However, as suggested by the ego-depletion 

model of Muraven and Baumeister (2000), job stressors consume self-regulatory resources. 

Consequently, we assume that employees with a low degree of job stressors and, thus, with 

high self-regulatory resources are capable to put into practice their autonomous exercise 

orientation. By contrast, employees with a high degree of job stressors and, thus, with low 

self-regulatory resources will not benefit from their autonomous exercise orientation because 

without self-regulatory resources, the initiation of exercise is less likely. Consequently, job 

stressors might impede the beneficial effects of an autonomous exercise causality orientation. 

Especially in a sample of sedentary employees, self-regulatory resources might be necessary 

for the realization of New Year’s resolutions to exercise. To conclude, we propose that the 

beneficial effects of autonomous exercise orientation on the realization of New Year’s 

resolutions to exercise only unfold when job stressors are low. Therefore, we hypothesize that 

employees with a low degree of job stressors will show a positive association between 

autonomous exercise orientation and the realization New Year’s resolutions to exercise, 

whereas employees with a high degree of job stressors will not. 

Hypothesis 3: The interaction between autonomous exercise orientation and job 

stressors predicts the realization of New Year’s resolutions to exercise. Job stressors will 

mitigate the positive relationship between autonomous exercise orientation and the realization 

of New Year’s resolutions to exercise. Employees with a low degree of job stressors 

(quantitative workload, relationship conflicts, and task conflicts) will show a positive 

association between autonomous exercise orientation and the realization New Year’s 

resolutions to exercise. 
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Method 

Procedure 

We conducted a longitudinal study to test our hypotheses. In January (Time 1) 

participants answered the first survey. In April (Time 2) participants answered the second 

survey. 

Sample 

We recruited our participants via a professional online panel provider. The online 

panel provider warranted quality in sampling by carefully selecting panellists and providing 

incentives. To encourage participation, the online panel provider rewarded participants with a 

bonus system and lotteries. As we were interested in a specific sample, we selected study 

participants by implementing a screening survey ahead of the main surveys. In this screening 

survey, we selected employees who worked full time and did not have physically demanding 

jobs. More importantly, we asked if study participants exercised during the last year, and, if 

they have the resolution to exercise regularly in the New Year. We selected only those who 

had not or rarely exercised during the last year, and had the resolution to exercise regularly in 

the New Year. Participants who fulfilled the requirements were asked to express their consent 

to fill in one survey in January and one survey in April. 

In January (Time 1), 304 employees participated in our study and filled in the first 

survey. In April (Time 2), 214 employees answered the second survey. Thus, our final sample 

consisted of 214 employees (dropout rate of 29.61 %). We conducted analyses testing for 

selective dropout in our sample. Participants in the final sample and persons who dropped out 

showed no differences with respect to gender (t = -0.68; ns), Body Mass Index (t = -0.62; ns), 

working hours per week (t = -0.72; ns), autonomous exercise orientation (t = 1.32; ns), 

quantitative workload (t = 0.02; ns), relationship conflicts (t = 0.04; ns), task conflicts  

(t = 0.79; ns), and the New Year’s resolutions to exercise (t = -0.46; ns). Participants in the 

final sample and those who dropped out showed differences in age (t = 2.45; p < .05). Thus, 
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participants in the final sample were older than those who dropped out. Therefore, we 

included age as control variable in the analyses. In our final sample, 109 participants were 

women (50.9 %). Average age was 40.48 years (SD = 10.45) ranging from 19 to 64 years. On 

average, participants worked 38.16 hours per week (SD = 7.50). The average Body Mass 

Index (BMI) of our participants was M = 27.14 (SD = 5.71).  

Measures 

We assessed autonomous exercise orientation, job stressors, and the realization of 

New Year’s resolutions to exercise with items that had to be answered on  

5-point rating scales ranging from 1 = not true at all to 5 = very true respectively from  

1 = never to 5 = very often. At Time 1, we assessed participants’ autonomous exercise 

orientations and demographic variables. At Time 2 we assessed job stressors by asking 

participants to report their stressors regarding to the last three months. Further, at Time 2, we 

assessed participants’ realization of their New Year’s resolutions to exercise. All items were 

in German. We translated items from scales that were originally developed in English into 

German if no German version was available. To ensure that content and meaning remained 

unchanged during the translation process, the German items were back-translated into English 

and compared with the original items.  

Autonomous exercise orientation  

We measured the autonomous exercise orientation with a scale of Rose et al. (2001). 

The scale is based on the assumption of Deci and Ryan (1985b) suggesting that individuals 

may have three orientations to regulate their behaviors: Autonomous, controlled, or 

impersonal. Rose et al. (2001) constructed seven scenarios referring to the three orientations 

in regard to exercise. According to our hypothesis, we used the scenarios referring to the 

autonomous orientation. One example item was “You are beginning a new exercise 

programme. You are likely to decide for yourself which type of exercise you would like to 

complete”. Due to low reliabilities (Cronbach’s alphas = .69 - .70) in previous studies (Rose 
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et al., 2001), we decided to add seven new scenarios based on the scenarios of Rose et al. 

(2001): 1. “You start exercising. Presumably, you will decide for yourself your preferred way 

of exercising.” 2. “Every week, you write down how frequently and how long you were 

exercising. Presumably, this is a reason for you to be content about your self-development in 

exercise.” 3. “You would like to know how well you perform in a specific type of exercise. 

Presumably, you will try to evaluate your own performance.” 4. “You have engaged in 

exercise for several months. Recently, you missed your exercise sessions. Now, you are 

lacking the motivation to start exercising again. Presumably, you will figure out strategies 

how you can motivate yourself for exercising again.” 5. “When exercising, goals are 

important to stay motivated. Presumably, you will decide for your own which goals you aim 

to achieve.” 6. “There are several options to foster one’s own strength and endurance in 

exercise. Presumably you will choose the option you like the best.” 7. “Your preferred way of 

exercising depends on how you feel most comfortable during exercise.” 

 In our study, the reliability for original scenarios was relatively low (Cronbach’s 

alphas = .73). As expected, the combination of the original and the new scenarios showed a 

higher reliability (Cronbach’s alpha =.87). Confirmatory factor analyses with the software 

package Mplus version 4.0 (Muthén & Muthén, 1998-2010) demonstrated that the two factor 

model (χ
2
 = 622.275, df = 76, RMSEA = 0.183, CFI = .608) with original scenarios and new 

scenarios loading on two separate factors did not fit the data better than a one factor model 

(∆χ
2
 = 0.464, ∆df =1, RMSEA = 0.182, CFI = .608, ns). Therefore, we used original and new 

scenarios in our study. 

Job stressors 

At Time 2, we asked our participants to rate their quantitative workload, relationship 

conflicts, and task conflicts referring to the last three months. Quantitative workload was 

measured with five items from the ISTA scales (Semmer, Zapf, & Dunckel, 1995). A sample 

item was ‘‘My job required that I work very fast.” Cronbach’s alpha was .91. We assessed 
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task conflicts and relationship conflicts at the workplace with a measure developed by Giebels 

and Janssen (2005). Relationship conflicts were measured with four items. A sample item was 

“How often were there emotional conflicts between you and your colleagues?”. Cronbach’s 

alpha was .91. Similarly, we measured task conflicts with four items. A sample items was 

“How often did you and your colleagues have divergent ideas on the execution of tasks?“. 

Cronbach’s alpha was .92. 

Realization of New Year’s resolutions to exercise 

To assess the realization of New Year’s resolutions to exercise, we asked participants 

at Time 2 if they put into practice their resolutions to exercise. We assessed New Year’s 

resolutions to exercise with a scale measuring the intention to exercise developed by 

Sniehotta, Schwarzer, Scholz, and Schütz (2005). We used five out of six items of the scale 

because one item referred to adherence during rehabilitation and, thus, was not relevant for 

our sample. We asked participants to rate the items regarding to the realization of their 

resolutions to exercise in the New Year. One example item was “I participated in exercise 

regularly”. Cronbach’s alpha was .93. 

Control variables 

Women tend to score higher on subscales measuring autonomy compared to men 

(Deci & Ryan, 1985b). Thus, we controlled for gender. We also included age as control 

variable in our study because the final sample of our study was older than persons who 

dropped out. For data analyses we used the software package of IBM SPSS Statistics 20. To 

examine if the variables measured simultaneously at Time 2 (quantitative workload, 

relationship conflicts, task conflicts, and realization of New Year’s resolutions to exercise) 

can be empirically distinguished, we conducted confirmatory factor analyses (CFAs) with the 

software package IBM SPSS Amos 20. Results from CFAs revealed that the four-factor 

model (χ
2
 = 263.663, df = 129, RMSEA = 0.070, CFI = .958) fit the data better than the best 
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fitting three-factor model (∆χ
2
 = 263.423, ∆df = 4, RMSEA = 0.118, CFI = .876, p < .001), 

the best fitting two-factor model (∆χ
2
 = 523.170, ∆df = 3, RMSEA = 0.178, CFI = .713,  

p < .001) and the one-factor model (∆χ
2
 = 1164.687, ∆df = 2, RMSEA = 0.266, CFI = .347,  

p < .001). Thus, variables measured simultaneously represent empirically distinct constructs. 

Results 

Descriptive analyses 

Table 3.1 shows means, standard deviations, and correlations between study variables.  

Test of hypotheses 

To test our hypotheses, we conducted hierarchical regression analyses predicting the 

realization of New Year’s resolutions to exercise (Table 3.2). Table 3.2 shows unstandardized 

estimates, standard errors, and t-values for all variables predicting the realization of New 

Year’s resolutions to exercise. In Model 1 we entered the control variables age and gender. 

Age and gender did not predict the realization of New Year’s resolutions to exercise. Model 2 

included the predictor variable autonomous exercise orientation. Model 2 showed a 

significant improvement over Model 1 (∆R² = 0.029, p < .05). Autonomous exercise 

orientation predicted the realization of New Year’s resolutions to exercise. Hypothesis 1 was 

supported. In Model 3 we entered the job stressors quantitative workload, relationship 

conflicts, and task conflicts at Time 2. Model 3 showed no improvement over Model 2  

(∆R² = 0.006, ns). The job stressors quantitative workload, relationship conflicts, and 

task conflicts did not predict the realization of New Year’s resolutions to exercise. Hypothesis 

2 was not supported. Model 4a-c included the interaction terms between autonomous exercise 

orientation and each job stressor. In Model 4a we entered the interaction term between 

autonomous exercise orientation and quantitative workload. Model 4a demonstrated a 

significant improvement over Model 3 (∆R² = 0.020, p < .05). The interaction predicted the 

realization of New Year’s resolutions to exercise. 

 



 

Table 3.1  Means, Standard Deviations, and Correlations between Study Variables 

 Variable   M  SD  1  2  3  4  5  6 

 1. Age 40.48 10.45       

 2. Gender ª   1.51   0.50  .00      

 3. Autonomous Exercise Orientation T1   3.45   0.64  .13  .04       

 4. Quantitative Workload T2   3.33   0.93 -.05  .08  .08     

 5. Relationship Conflicts T2   1.85   0.80  .06  .08 -.05  .20 **   

 6. Task Conflicts T2   2.32   0.91 -.01  .07  .05  .40 **  .65 **  

 7. Realization of New Year’s Resolutions to Exercise T2   1.95   1.00 -.11 -.06  .15 *  .05  .05 .07 

Note: N = 214. ª1 = men, 2 = women. T1 = Time 1, January, T2 = Time 2, April. * p < .05. ** p < .01.  



 

Table 3.2  Multiple Linear Regression Model Predicting the Realization of New Year’s Resolutions to Exercise at Time 2 

            Model 1  Model 2 Model 3 

    Est   SE   t     Est    SE   t    Est   SE   t  

Age -0.010 0.007  -1.56   -0.012  0.007  -1.89  -0.013 0.007   -1.91  

Gender ª   -0.121  0.136  -0.89   -0.136  0.135  -1.01  -0.149 0.136  -1.10  

Autonomous Exercise Orientation (AEO) T1     0.269  0.106 2.55 * 0.272 0.107  2.53 * 

Quantitative Workload (QW) T2           0.014 0.080  0.17  

Relationship Conflicts (RC) T2          0.074 0.113  0.65  

Task Conflicts (TC) T2           0.018 0.105  0.17  

AEO x QW             
 

AEO x RC            
 

AEO x TC            
 

R² 0.015            0.045  0.050  

 F 1.613 3.263 *    1.821 

∆ R² 0.015     0.029  0.006  

∆ F  1.613  6.481 * 0.406 

Note: Est = Unstandardized estimates. ª1 = men, 2 = women. T1 = Time 1, January, T2 = Time 2, April. * p < .05. ** p < .01. *** p < .001.  

(continued on next page) 

 

 

 



 

Table 3.2  (continued) Multiple Linear Regression Model Predicting the Realization of New Year’s Resolutions to Exercise at Time 2 

 Model 4a  Model 4b Model 4c 

    Est   SE   t     Est    SE   t    Est   SE   t  

Age -0.012 0.007 -1.81 -0.012 0.007 -1.87  -0.012 0.007 -1.89  

Gender ª -0.156 0.135 -1.16 -0.147 0.135 -1.09  -0.138 0.135 -1.02  

Autonomous Exercise Orientation (AEO) T1 1.063 0.394 2.70 ** 1.638 0.256 2.50 * 0.825 0.270 3.06 ** 

Quantitative Workload (QW) T2  0.848 0.408 2.08 * 0.015 0.080 0.19  0.022 0.079 0.28  

Relationship Conflicts (RC) T2  0.056 0.113 0.50  0.760 0.449 1.69  0.045 0.113 0.39  

Task Conflicts (TC) T2  0.035 0.105 0.33  0.022 0.105 0.22  0.874  0.398 2.20 * 

AEO x QW -0.239 0.114 -2.09 *        
 

AEO x RC     -0.206 0.130 -1.58     
 

AEO x TC         -0.243 0.109 -2.23 *
 

R²          0.070  0.061    0.073  

 F 2.208 * 1.928        2.302 * 

∆ R²     0.020  0.011      0.022  

∆ F  4.353 * 2.459  4.978 * 

Note: Est = Unstandardized estimates. ª1 = men, 2 = women. T1 = Time 1, January, T2 = Time 2, April. * p < .05. ** p < .01. *** p < .001. 

 



Chapter 3: New Year’s Resolutions to Exercise     71 

 

Model 4b included the interaction between autonomous exercise orientation and 

relationship conflicts. Model 4b demonstrated no significant improvement over Model 3  

(∆R² = 0.011, ns). This interaction was not significant. In Model 4c we entered the interaction 

between autonomous exercise orientation and task conflicts. Model 4c demonstrated a 

significant improvement over Model 3 (∆R² = 0.022, p < .05). This interaction predicted the 

realization of New Year’s resolutions to exercise. Hypothesis 3 was supported for the 

interaction between autonomous exercise orientation and the job stressors quantitative 

workload and task conflicts, but not for the interaction between autonomous exercise 

orientation and relationship conflicts. 

We used the online calculator provided by Preacher, Curran, and Bauer (2006) to 

conduct simple slope tests of the significant interaction effects. For employees with low 

quantitative workload (one SD below the mean), autonomous exercise orientation was 

positively associated with the realization of New Year’s resolutions to exercise (β = 0.489,  

SE = 0.153, t = 3.194, p < 0.05). For employees with high quantitative workload (one SD 

above the mean), autonomous exercise orientation was unrelated to the realization of New 

Year’s resolutions to exercise (β = 0.045, SE = 0.157, t = 0.29, ns). 

For employees with low task conflicts (one SD below the mean), autonomous exercise 

orientation was positively associated with the realization of New Year’s resolutions to 

exercise (β = 0.483, SE = 0.144, t = 3.35, p < 0.01). For employees with high task conflict 

(one SD above the mean), autonomous exercise orientation was unrelated to the realization of 

New Year’s resolutions to exercise (β = 0.040, SE = 0.154, t = 0.26, ns). This pattern 

corresponds to what we had expected in hypothesis 3. Both interaction effects are depicted in 

Figure 3.1 and Figure 3.2. 
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Figure 3.1  The interaction effect of autonomous exercise orientation and quantitative 

workload on the realization of New Year’s resolutions to exercise. * p < .05. 

 

 Figure 3.2  The interaction effect of autonomous exercise orientation and task conflicts on 

the realization of New Year’s resolutions to exercise. ** p < .01. 
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To sum up, autonomous exercise orientation was positively associated with the 

realization of New Year’s resolutions to exercise. Contrary to expectations, job stressors were 

not negatively related to the realization of New Year’s resolutions to exercise. However, high 

degrees of job stressors (quantitative workload and task conflicts) mitigated the positive 

association between autonomous exercise orientation and the realization of New Year’s 

resolutions to exercise. Thus, only employees with low degrees of quantitative workload or 

low degrees of task conflicts showed a positive association between autonomous exercise 

orientation and the realization of New Year’s resolutions to exercise. 

Discussion 

The present study examined the relationship between autonomous exercise orientation 

and the realization of New Year’s resolution to exercise. Further, this study investigated the 

role of job stressors in this relationship. Results demonstrated that autonomous exercise 

orientation positively predicted the realization of New Year’s resolutions to exercise, whereas 

job stressors did not. Additionally, job stressors mitigated the positive relationship between 

autonomous exercise orientation and the realization of New Year’s resolution to exercise. 

In line with our expectations, autonomous exercise orientation was related to the 

realization of New Year’s resolution to exercise. Causality Orientation Theory assumes that 

an autonomous orientation is crucial for changing behavior successfully (Deci & Ryan, 

1985a; Ryan & Deci, 2006; Ryan et al., 2009). Thus, our finding supports Deci and Ryan’s 

(1985a) COT by demonstrating that employees regulating their behaviors more autonomously 

realized their New Year’s resolutions more successfully compared to employees regulating 

their behaviors less autonomously. This finding is in line with earlier studies demonstrating 

the importance of autonomy for behavior change (Ryan & Deci, 2006; Ryan et al., 2009).  

Contrary to our expectations, job stressors (quantitative workload, relationship 

conflicts, and task conflicts) were not related to the realization of New Year’s resolutions. We 

proposed a negative relationship between job stressors and the realization of New Year’s 
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resolutions to exercise on the basis of Muraven and Baumeister’s (2000) ego-depletion model. 

Our theoretical assumption was that job stressors deplete self-regulatory resources and, 

consequently, impede the realization of New Year’s resolutions to exercise. However, our 

study revealed that there is no direct association between job stressors and the realization of 

New Year’s resolutions to exercise. Literature on the association between job stressors and 

exercise has demonstrated divergent findings (Ng & Jeffery, 2003). Payne et al. (2012, p. 

245) have concluded that “the relationship between work stress and exercise is complex”. The 

authors assume two alternative reactions to job stressors. First, for some employees exercise 

may be a coping strategy to reduce tension or negative mood evoked by job stressors (Payne 

et al., 2012). Thus, when facing job stressors some employees will engage in exercise more 

often. Second, job stressors might cause tiredness and fatigue (Payne et al., 2012). 

Consequently, the initiation of exercise may be more difficult. Therefore, individual 

differences may play an important moderating role in this relationship.  

Autonomous exercise orientation and job stressors interacted with each other. Results 

demonstrated that employees with low autonomous exercise orientation showed a positive 

association between job stressors (quantitative workload and task conflicts) and the 

realization of New Year’s resolutions to exercise, while employees with high autonomous 

exercise orientation showed no association. This finding supports our assumption that 

autonomous exercise orientation requires high amounts of self-initiated behaviors (Rose, 

Parfitt, & Williams, 2005) that presumably consume self-regulatory resources. Therefore, 

employees indicating an autonomous exercise orientation need self-regulatory resources to 

monitor their resolutions to exercise successfully. However, as suggested by the ego-depletion 

model, job stressors consume self-regulatory resources. Consequently one may assume that 

employees facing high job stressors do not have self-regulatory resources available to initiate 

self-chosen exercise behaviors. Perhaps, for employees facing high degrees of job stressors 
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behavior regulation to exercise by external rewards or pressure might be more successful than 

autonomy. 

The interaction pattern between job stressors and autonomous exercise orientation was 

not found for relationship conflicts. However, the interaction points to a similar direction  

(β = -0.206, SE = 0.130, t = -1.58, ns). There are two possible explanations why relationship 

conflict did not moderate the relationship between autonomous exercise orientation and the 

realization of New Year’s resolutions to exercise. First, as the interaction effect points to a 

similar direction, the non-significant finding might be due to lack of statistical power. Second, 

the divergent findings might have appeared because relationship conflicts are a qualitatively 

different job stressor compared to task conflicts and quantitative workload. The comparison 

between quantitative workload, task conflicts, and relationship conflicts might help to 

elucidate the qualitative differences. Quantitative workload and task conflicts concern tasks 

more than people (Spector & Jex, 1998). In contrast, relationship conflicts concern the 

interaction with other individuals. Thus, large amounts of work and disagreements about the 

work to be done might not lead to distress in the same way as interpersonal conflicts might 

(Spector & Jex, 1998). 

Strengths and limitations 

To the best of our knowledge, our study was the first study examining the relationship 

between autonomous exercise orientation and job stressors on the realization of New Year’s 

resolutions to exercise. Thus, we contributed to the literature on autonomous oriented 

behaviors (Deci & Ryan, 1985b) by responding to Deci and Ryan’s (1985a) suggestion that 

orientations depend upon the specific life domain. Furthermore, we contributed to the 

literature by responding to calls for more research on the influences of stressors on exercise 

(Gerber & Pühse, 2009). 

In this study, we assessed data by using self-reports. Self-reports may be biased by 

social desirability. However, in our surveys we asked participants to answer the questions 
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truthfully. Additionally, findings of our study rely on single source data and, thus, concerns 

about common method bias can be raised (Podsakoff et al., 2003). It would have been 

preferable to have more objective data, for instance spouse ratings regarding the realization of 

New Year’s resolutions to exercise. 

We conducted a longitudinal study to investigate the realization of New Year’s 

resolutions to exercise. The time frame of our study was three months. A longer time frame 

might have provided more information on the long-term effects of autonomous exercise 

orientation and job stressors. However, most of the New Year’s resolutions fail within the 

first months (Norcross et al., 2002). Thus, three months seemed acceptable. 

In our study, we investigated three common job stressors. Presumably, it would have 

been desirable to investigate even more job stressors. However, for the sake of brevity we 

decided to investigate the three job stressors quantitative workload, task conflicts, and 

relationship conflicts because they belong to the most important stressors in employees’ 

working lives.  

The sample of our study comprised employees who indicated having not or only rarely 

exercised during the last year. Thus, we presumably investigated a sedentary sample. The 

BMI (M = 27.14) of study participants tends to support this assumption because individuals 

with a BMI over 27 are regarded as overweight. On the one hand, we investigated a sample 

where behavior change towards exercise might be even more difficult. Thus, it seems 

promising that we could provide evidence for a positive relationship between autonomous 

exercise orientation and the realization of New Year’s resolutions to exercise. On the other 

hand, the findings of our study might be limited to overweight employees who had a more 

sedentary lifestyle in the past. Future studies should aim at replicating our findings in a 

different sample to demonstrate the generalizability of our results. 
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Directions for future research and practical implications 

We referred to Deci and Ryan’s COT (Deci & Ryan, 1985a) when investigating the 

association between autonomous exercise orientation and the realization of New Year’s 

resolutions to exercise. Thus, we applied our research question to an established 

psychological concept: Autonomy. Causality Orientations Theory suggests that individuals 

have two more orientations to regulate their behaviors: Control orientation and impersonal 

orientation. Every individual possesses a certain degree of each orientation (Rose et al. 2005). 

We did not investigate the effects of control orientation and impersonal orientation on the 

realization of New Year’s resolutions to exercise because we did not expect these two 

orientations to have a positive association with resolutions to exercise. However, according to 

the results of our interaction effects it would be of interest to investigate if employees with 

high degrees of job stressors show a positive relationship between control oriented exercise 

and the realization of New Year’s resolutions to exercise. 

Autonomy plays an important role within the broad framework of Deci and Ryan’s 

(1985b) self-determination (SD) theory. Self-determination theory proposes that next to 

autonomy, relatedness and competence are crucial for individual’s motivation. In this study, 

we did not take into account feelings of relatedness and competence when predicting the 

realization of New Year’s resolutions to exercise. Therefore, future studies might want to 

investigate the social circumstances under which employees plan to realize their resolutions to 

exercise, and, further, should take into account feelings of competence. 

Results of our study indicated that autonomous exercise orientation positively relates 

to the realization of New Year’s resolutions to exercise, whereas job stressors are not 

associated with the realization of New Year’s resolutions to exercise. Moreover, autonomous 

exercise orientation and job stressors interacted with each other. For employees with low 

degrees of job stressors autonomous exercise orientation positively related to the realization 

of New Year’s resolutions to exercise. For employees with high degrees of job stressors 
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autonomous exercise orientation was not associated with the realization of New Year’s 

resolutions to exercise. Thus, high job stressors unfolded their detrimental effects by reducing 

the benefits of an autonomous exercise orientation for the realization of exercise.  

To conclude, an autonomous exercise orientation seems more successful for the 

realization of New Year’s resolutions to exercise when facing low degrees of job stressors 

and less successful when facing high degrees of job stressors. Thus, when employees have the 

resolution to exercise regularly they should be aware that high degrees of job stressors might 

endanger such a resolution. Employees could either try to reduce job stressors or implement 

coping strategies to maintain their resolutions to exercise successfully. 



 

 

 

 

 

 

 

 

A good half of the art of living is resilience. 

 

Alain de Botton 
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Study 3 - Effects of Exercise and Sleep on Personal Resources in Daily Work Lives 

 

Summary 

The present study investigates the interaction of exercise and sleep on state-like 

personal resources (resilience, pathway thinking, and optimism) in employees’ daily working 

lives. Further, the study examines the association between state-like personal resources and 

emotional exhaustion. We conducted a diary study over five consecutive working days (total 

of 443 days) with 145 employees who answered daily online surveys after work and before 

bedtime. Multilevel modelling showed that exercise after work was positively related to next 

day’s personal resources (resilience and pathway thinking) when sleep duration during night 

time was longer compared to other nights. Furthermore, resilience was positively associated 

with lower emotional exhaustion after work on the next day. This study adds to the research 

of personal resources by identifying exercise and sleep as interacting antecedents, and, 

furthermore, this study stresses the importance of balancing exercise and sleep in daily lives.
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Introduction 

Exercise has been shown to have multitudinous beneficial effects, for instance on body 

image, affect, and self-efficacy (Hausenblas & Fallon, 2006; Netz et al., 2005; Reed & Buck, 

2009). On the downside, exercise consumes energy and requires physical recovery. Therefore, 

investigating variables counteracting the depletion of energy seems pivotal. Such a 

counteracting variable might be provided by rest, more precisely by sleep. Sleep is crucial for 

physical health and mental well-being (Hagger, 2010; Imeri & Opp, 2009). Further, sleep 

plays a central role in conserving energy and for recovery (Jung et al., 2011; Rook & Zijlstra, 

2006; Snyder, 2000). Consequently, sleep may offer the kind of resources needed to restore 

physical depletion after exercise. Therefore, in this paper, we will investigate the interaction 

between exercise and sleep on personal resources in employees’ daily lives. 

Employees’ personal resources are associated with numerous positive job outcomes (Avey et 

al., 2011). According to Hobfoll’s (1989, 2002) Conservation of Resources (COR) theory, 

employees have a certain amount of resources that can be invested or threatened. Further, 

resources may generate new resources, and, resources may also interact with each other 

(Hobfoll, 2002). We aim at investigating whether the interaction between exercise and sleep 

has beneficial effects on employees’ personal resources. We propose that exercise has 

beneficial effects on next day’s personal resources, as long as a person has sufficient time to 

recover during sleep.  

In today’s working lives it is more and more important to have personal resources that 

enable employees to bounce back from adversity, to find alternate ways when facing barriers, 

and to react to demanding working conditions in a positive manner. Such personal resources 

have been investigated and identified as resilience, pathway thinking, and optimism (Luthans 

& Jensen, 2002; Luthans, Youssef, & Avolio, 2007). These personal resources can be 

“measured, developed, and effectively managed for performance improvement in today’s 

workplace” (Luthans, 2002, p. 59). Empirical evidence has demonstrated that personal 
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resources are important for job satisfaction and low emotional exhaustion (Avey et al., 2011; 

Xanthopoulou et al., 2007, 2009). Avey et al. (2011) have noted that very few studies have 

investigated what actually builds up personal resources. Therefore, with this study we address 

this paucity of research and examine antecedents of the three personal resources resilience, 

pathway thinking, and optimism. By doing so, we respond to calls for investigating 

antecedents of personal resources in the context of occupational psychology (Avey et al., 

2011; Kluemper, Little, & DeGroot, 2009). Furthermore, we add to the research on beneficial 

effects of personal resources on low emotional exhaustion after work. By investigating the 

interaction between exercise and sleep we add, first, to the existing research on recovery 

through exercise and, second, to the upcoming research on the role of sleep for employees’ 

working lives (Barnes, 2012). 

Recent research has shown that personal resources may change within persons and, 

thus, are “open to development” (Peterson, Luthans, Avolio, Walumbwa, & Zhang, 2011, p. 

446). Similarly, exercise and sleep also change from day to day. For instance, sleep duration 

shows considerable variance not only between but also within individuals (van Dongen, 

Vitellaro, & Dinges, 2005). To take into account these daily variations, we applied a within-

person approach and conducted a diary study to investigate our research question. By 

applying a diary design, we respond to calls for more within-person approaches in research on 

personal resources and job-related outcomes (Xanthopoulou, Bakker, Heuven, Demerouti, & 

Schaufeli, 2008). Diary studies offer a deeper understanding of the processes within 

individuals by providing data on intra-individual differences. Such within-person approaches 

reveal the processes operating in individuals’ daily working lives (Affleck et al., 1999). 

Therefore, when investigating our research questions, we take into account the importance of 

day-specific fluctuations in exercise, sleep duration, personal resources, and emotional 

exhaustion. We investigate lagged effects of exercise and sleep after one working day on 

personal resources after the next working day. 
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If the interaction of exercise and sleep is associated with enhanced personal resources, the 

practical implication is evident. To promote personal resources in daily working lives 

employees should balance exercise and sleep reasonably. For promoting effective recovery 

after work, it might not only be important to engage in exercise but also to take care of getting 

sufficient sleep during night time. Taken together, we will investigate the interaction between 

exercise and sleep on three state-like personal resources: Resilience, pathway thinking, and 

optimism. Further, we aim at demonstrating the beneficial effects of such resources on 

emotional exhaustion. In the following section we will introduce resilience, pathway thinking, 

and optimism in more detail. 

Personal resources 

 Personal resources refer to the individuals’ sense of their ability to control and impact 

upon their environment successfully (Hobfoll, 2002). According to Hobfoll (2002), personal 

resources help individuals to react to demanding life circumstances. We are interested in 

examining personal resources that are state-like, thus, may change from day to day and have 

impact on emotional exhaustion. The state-like nature of personal resources has been 

demonstrated in a diary study by Xanthopoulou et al. (2009) investigating the relationship 

between personal resources and job outcomes. Xanthopoulou et al. (2009) have found that on 

days with more personal resources employees were more engaged than on days with less of 

these resources. Thus, personal resources may fluctuate from day to day and may be related to 

employees’ job performance. 

 Personal resources are individuals’ positive states characterized by bouncing back 

from demanding life events (resilience), finding alternate paths to meet goals (pathway 

thinking), and making positive attributions about being successful (optimism) (Luthans, 

Youssef, et al., 2007). The three personal resources meet the criteria of (1) being based on 

theory and research, (2) being validly measurable, (3) being relatively unique to 

organizational behavior, (4) being state-like and, thus, changeable, and (5) being positively 
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associated with job outcomes (Avey, Luthans, Smith, & Palmer, 2010; Luthans, 2002; 

Luthans, Avolio, Avey, & Norman, 2007). 

Resilience is defined as a positive psychological capacity to “bounce back from 

adversity, uncertainty, conflict, [or] failure […]” (Luthans, 2002, p. 702). Resilience is 

characterized by the ability to resist negative emotional experiences and to react in a positive 

way to adverse demands of stressful life events (Luthans, 2002; Tugade & Fredrickson, 

2004). Thus, resilience seems especially important in today’s demanding working lives. 

Studies have demonstrated that resilient individuals show an increased likelihood to adapt to 

changes in the workplace (Wanberg & Banas, 2000) and recover more effectively from daily 

stressors (Ong, Bergeman, Bisconti, & Wallace, 2006). When being resilient, individuals 

maintain their positive affect even when being unhappy with their task performance at work 

(Gabriel, Diefendorff, & Erickson, 2011). Thus, feeling resilient should help individuals to 

cope with stressful events.  

Pathway thinking is the belief that there are multiple ways to achieve one’s goals. It 

refers to a cognitive set that is based on a sense of being able to successfully plan and follow 

pathways to meet goals (Snyder et al., 1991). Typically, an individual has one primary 

pathway to reach a certain goal. Sometimes it is necessary to adapt the pathway or to choose 

another pathway to reach the goal. Thus, pathway thinking implies the individual’s belief of 

possessing the ability to achieve goals by generating new pathways (Snyder, Lehman, Kluck, 

& Monsson, 2006). For instance, an employee with a distinct sense of pathway thinking will 

not give up when facing obstacles at the workplace but instead will search for alternate ways 

reaching the desired goal (Luthans & Jensen, 2002). This ability describes a crucial personal 

resource which might help to cope with blockades and barriers in everyday lives. Pathway 

thinking reflects a distinctive component of hope and is also called “waypower” (Luthans & 

Jensen, 2002, p. 306) describing the belief to find ways and means reaching a goal. Pathway 

thinking is an important personal resource when predicting job-related outcomes (Youssef & 
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Luthans, 2007). Importantly, the state-like nature of pathway thinking has been recognized in 

the literature (Snyder et al., 1996; Tong, Fredrickson, Chang, & Lim, 2010). For example, 

Snyder (2000) has emphasized that pathway thinking can be developed and managed, thus, 

has a changeable nature. 

 Optimism refers to the belief that rather good than bad things will happen (Scheier & 

Carver, 1985). Positive expectancies for one’s future affect individual’s behavior (Scheier & 

Carver, 1987). When being optimistic, one addresses problems in a constructive manner and 

changes situations in the best way possible (Scheier, Carver, & Bridges, 2001). Optimism is 

associated with positive health outcomes and psychological well-being (Scheier et al., 2001). 

Therefore, being optimistic seems to be an important personal resource. Optimism has been 

described as being state-like (Kluemper et al., 2009; Xanthopoulou et al., 2009). 

Xanthopoulou et al. (2009) have pointed out that significant amounts of variance in optimism 

can be explained by within-person fluctuations. Kluemper et al. (2009) have demonstrated 

that state optimism is more closely associated with job-related outcomes than trait optimism. 

Thus, state optimism at the workplace seems to be crucial for employees and organizations. 

A recent meta-analysis of Avey et al. (2011) has demonstrated that personal resources 

are positively associated with desirable employees’ behaviors and attitudes (e.g. commitment 

and job satisfaction) and negatively associated with undesirable behaviors and attitudes (e.g. 

deviance and turnover intentions). The authors have pointed to the lack of research 

investigating the antecedents of personal resources (Avey et al., 2011). We aim to go even 

further by investigating antecedents of state-like personal resources. What makes employees 

feel more resilient, hopeful, and optimistic on one day compared to another day? 

Exercise and sleep as interacting resources 

According to Hobfoll’s (Hobfoll, 2002, p. 307) definition of resources as “entities that 

either are centrally valued in their own right […] or act as a means to obtain centrally valued 

ends […]”, exercise and sleep can be understood as resources. Hobfoll’s COR theory has 
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pointed to the “interactive nature” of  resources (Hobfoll, 2002, p. 312). The use of resources 

to meet certain goals often goes along with the loss of resources or with an investment of 

resources. For instance, Hobfoll (2002, p. 314) has noted “exercise to increase physical 

stamina and strength requires investment of time and energy […]”. Especially in the face of 

resource loss COR theory posits that resource gain becomes more important. Hobfoll (2002) 

points out that resource loss can be compensated. In our study, we draw on Hobfoll’s COR 

theory (2002) and argue that exercise is a resource that also goes along with the investment of 

physical energy and, thus, requires the investment of new resources to compensate for energy 

loss. As a consequence, after engagement in exercise, physical resource gain is needed. Such 

a physical resource gain may be promoted during sleep. Hobfoll has argued that resources 

“create” new resources, thus, appear in so called “resource caravans” (Hobfoll, 2002, p. 312). 

In line with COR theory (Hobfoll, 2002) we, therefore, hypothesize that exercise is associated 

with further personal resources if resource loss during exercise can be compensated by 

sufficient sleep. In the following sections we will apply Hobfoll’s theoretical assumption to 

latest empirical research. 

 Exercise is a specific form of physical activity. While physical activity is characterized 

by a general increase of energy expenditure resulting from using skeletal muscles, exercise is 

associated with the engagement in a structured training program (Bouchard et al., 2007). In 

the present study, we investigated exercise as voluntary leisure time activity performed after 

work. We examined a broad range of exercise, such as endurance training, team sports, and 

fitness training. Vast literature has already demonstrated that exercise has various beneficial 

effects (Hausenblas & Fallon, 2006; Reed & Buck, 2009; Reed & Ones, 2006). For instance, 

exercise is associated with well-being as demonstrated in numerous empirical studies (B.G. 

Berger & Motl, 2000; Kanning & Schlicht, 2010; Sonnentag, 2001). Exercise plays a crucial 

role for daily recovery because it provides the opportunity to detach mentally from work, and 

to satisfy the need for relatedness and competence (Feuerhahn et al., in press). Interestingly, 
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there is a lack of research on lagged effects of exercise after work. One exception is a recent 

study by ten Brummelhuis and Bakker (2012) that demonstrated a lagged effect of exercise 

after work on next morning’s vigour. In our study, we extend this research by investigating 

lagged effects of exercise on next day’s personal resources and the role of sleep as a 

moderating variable. 

Sleep is essential for physiological and psychological functioning (Banks & Dinges, 

2007; Barber & Munz, 2010; Hagger, 2010; Imeri & Opp, 2009). Sleep has been identified to 

be crucial for recovery (Rook & Zijlstra, 2006; Sonnentag et al., 2008). Moreover, one of the 

most important functions of sleep is conserving energy (Jung et al., 2011; Siegel, 2005). 

Recently, Barnes (2012, p. 234) pointed out that “sleep is a dominant activity in the lives of 

employees”. However, studies on the role of sleep in employees’ working lives are still 

scarce. So far, literature has considered main effects of sleep but neglected sleep as a potential 

moderator (Barnes, 2012).  

 In contrast to exercise as an energy consuming activity, sleep is proposed to be an 

energy conserving activity (Jung et al., 2011; Siegel, 2005). Berger and Phillips (1995) have 

demonstrated, when energy levels decline, energy is conserved by increasing the daily 

duration of sleep. The authors have noted that athletes, especially during training episodes, are 

advised to respect greater amounts of sleep to recover. In a recent study, Jung et al. (2011) 

have supported this finding and demonstrated that energy expenditure was higher during 

episodes of sleep deprivation compared to episodes of habitual sleep. This assumption is 

supported by a study of Mah, Mah, Kezirian and Dement (2011) demonstrating that sleep 

extension in athletes is associated with improved performance during training episodes. 

Davenne (2009) has claimed that exercise and sleep are closely associated and reciprocally 

dependent from each other.  

 To sum up, exercise has already been demonstrated as a recovery activity (Feuerhahn 

et al., in press); however, exercise is also physically demanding and depleting and, therefore, 
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requires physical recovery itself. Sleep seems to be an obvious behavior helping to recover 

from physically depleting activities. Thus, exercise and sleep should interact and restore lost 

resources. We hypothesize that the interaction between exercise and sleep is positively 

associated with personal resources on the next working day. More precisely, we formulate the 

following hypotheses: 

 Hypothesis 1: Day-specific exercise after work is positively related to day-specific 

resilience on the next working day, if employees sleep longer during night time. 

 Hypothesis 2: Day-specific exercise after work is positively related to day-specific 

pathway thinking on the next working day, if employees sleep longer during night time.  

 Hypothesis 3: Day-specific exercise after work is positively related to day-specific 

optimism on the next working day, if employees sleep longer during night time. 

 In the next step, we will demonstrate the relevance of personal resources in daily 

working lives by linking state-like personal resources with an important job-related outcome: 

Emotional exhaustion.  

Emotional exhaustion 

 Emotional exhaustion is the core dimension and the most significant manifestation of 

job burnout (Maslach et al., 2001). When experiencing emotional exhaustion, employees tend 

to distance themselves cognitively and emotionally from work (Maslach et al., 2001). There is 

vast literature on the positive relationship between emotional exhaustion and undesirable job 

outcomes, such as turnover intentions (Lee & Ashforth, 1996).  

 Xanthopoulou et al. (2007, 2009) have taken into account personal resources as 

antecedents of emotional exhaustion. According to Xanthopoulou et al. (2007, 2009) personal 

resources are negatively related to emotional exhaustion. A meta-analysis of Crawford, 

LePine, and Rich (2010) has also supported that resources have a direct negative association 

with emotional exhaustion.  
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 This finding is in line with the assumptions of the COR theory (Hobfoll, 1989, 2001) 

suggesting that emotional exhaustion occurs when resources of individuals are threatened. Put 

in another way, employees with more resources should be more capable to protect themselves 

from being emotionally exhausted after work. In this study, we add to the research on the 

positive association between personal resources and low emotional exhaustion by 

investigating resilience and pathway thinking that have not been addressed in this relationship 

yet. Furthermore, we aim at extending the existing research on the association between 

personal resources and emotional exhaustion by applying a within-person approach. We 

hypothesize that day-specific personal resources are negatively related to day-specific 

emotional exhaustion after work. 

Hypothesis 4: Day-specific personal resources are negatively related to day-specific 

emotional exhaustion after work. 

Method 

Procedure 

We conducted daily online surveys to test our hypotheses. Study participants filled in 

one general online survey at the beginning of the study followed by daily surveys over five 

consecutive working days. Participants completed the daily surveys from Monday to Friday 

after work and at bedtime.  

Sample 

We recruited participants via a professional online panel provider in Germany. The 

online panel provider warrants quality in sampling by carefully selecting panellists and 

providing incentives. Participants had to comply with the requirements of engaging in 

exercise at least once a week and working full time in jobs that were not physically 

demanding. After participants expressed their consent to participate and to fill in one general 

online survey and the daily surveys over five consecutive working days, they took part in our 

study. Every day participants answered the first daily survey after work and the second daily 
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survey at bedtime. The online system recorded the time when participants answered our 

questions to ensure that the surveys are filled in at the correct time. To encourage 

participation, the online panel provider rewarded participants with a bonus system and 

lotteries. 

In total, 250 employees participated in our study. We excluded all participants who 

failed to answer both the general survey and the diary surveys (N = 73). Furthermore, we 

excluded all participants who did not fill in the surveys correctly after work and at bedtime for 

at least three days (N = 33). Thus, our final sample consisted of 145 employees (overall 

response rate of 58.00 percent) comprising 443 days (M = 3.08 days). We conducted analyses 

testing for selective dropout in our sample. There were no differences in demographic 

variables between participants in the final sample and non-participants. 

In our final sample 78 participants were women (53.80 percent). Average age was 

39.96 years (SD = 10.20) ranging from 22 to 64 years. On average, participants worked 37.86 

paid hours per week (SD = 5.34). The average Body Mass Index (BMI) of our participants 

was 25.23 (SD = 4.45). 

Measures 

We assessed person-level measures with the general survey and day-level measures 

with the daily surveys. Items measuring personal resources and emotional exhaustion had to 

be answered on 5-point rating scales ranging from 1 = not true at all to 5 = very true. All 

items were in German. We translated items from scales that were originally developed in 

English into German if no German version was available. To ensure that content and meaning 

remained unchanged during the translation process, the German items were back-translated 

into English and compared with the original items. 

 Person-level measures 

Our general online survey assessed age, gender, and BMI. Such variables may be 

related to exercise, sleep duration, personal resources, and emotional exhaustion (e.g. Barber, 
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Munz, Bagsby, & Powell, 2010; Nordin, Knutsson, Sundbom, & Stegmayr, 2005; Parkes, 

2002). We therefore included these variables as control variables when testing our 

hypotheses. All control variables were assessed with one single item, except BMI. The Body 

Mass Index was measured by the individuals’ weights (kg) and heights (m) and computed by 

the formula kg/m². 

Day-level measures 

Participants answered items of the daily surveys immediately after work and at 

bedtime. Daily surveys after work assessed sleep duration during the last night. Daily surveys 

at bedtime assessed engagement in exercise after work, personal resources, and emotional 

exhaustion referring to the last two hours.   

Day-specific exercise after work 

We assessed exercise every day at bedtime with items based on Woll (2004). We 

asked our participants to indicate how many minutes they engaged in exercise after work. 

Participants engaged in exercise on average for 24.35 minutes per day (SD = 39.25). 

Day-specific sleep duration during the last night 

Sleep duration was assessed after work by one single item “How many hours did you 

sleep last night?”. Participants slept 6.65 hours (SD = 0.99) on average per night. 

Day-specific resilience 

Resilience refers to the ability to sustain and bounce back when facing problems and 

adversity (Luthans, Avey, Avolio, Norman, & Combs, 2006). We measured resilience with 

four items (Wagnild & Young, 1993). To assess day-specific resilience we adopted the 

instruction for the participants to our diary study by giving a time frame of two hours: “Please 

answer the following items referring to the last two hours”. A sample item was “I feel that I 

can handle many things at a time”. Cronbach’s alphas were computed for each day and ranged 

from .77 to .90 (M = .84). 
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Day-specific pathway thinking  

Pathway thinking refers to the perception of ways needed to reach a certain goal 

(Snyder et al., 1991). It is the goal-directed component of the concept of hope (Snyder et al., 

1991). We assessed pathway thinking with four items of a scale by Snyder et al. (1991). 

Again, we asked participants to answer all items referring to the last two hours. One example 

item was “Even when others get discouraged, I know I can find a way to solve the problem”. 

Cronbach’s alphas ranged from .86 to .96 (M = .92). 

Day-specific optimism 

Optimism is defined as the ability to make a positive attribution about succeeding now 

and in the future (Luthans et al., 2006). In our study we measured optimism with five items of 

the German version of the Life Orientation Test (Glaesmer, Hoyer, Klotsche, & Herzberg, 

2008; Scheier, Carver, & Bridges, 1994). Again, we adopted the instruction of the items to 

our diary study giving a time frame of the last two hours. One example item was “I expect 

more good things to happen to me than bad”. For optimism, Cronbach’s alphas ranged from 

.91 to .94 (M = .93). 

To examine if the three personal resources represent empirically distinct constructs, 

we conducted multilevel confirmatory factor analyses (CFAs) with the software package 

Mplus version 4.0 (Muthén & Muthén, 1998-2010). We applied the scaled chi-square for 

difference testing as recommended by Satorra and Bentler (2001) because chi-squares 

provided by Mplus cannot be used for comparisons of nested models. Results from CFAs 

revealed that the three-factor model (χ
2
 = 184.455, df = 62, RMSEA = 0.053, CFI = .933) fit 

the data better than the best fitting two-factor model (∆χ
2
 = 84.680, ∆df = 2, RMSEA = 0.068, 

CFI = .888, p < .001), and the one-factor model (∆χ
2
 = 111.609, ∆df = 1, RMSEA = 0.109, 

CFI = .705, p < .001). 
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Day-specific emotional exhaustion 

Emotional exhaustion describes a state of mental weariness. It measures fatigue and 

tiredness resulting from job demands (Schaufeli & Bakker, 2004). We assessed emotional 

exhaustion with three items of the Maslach Burnout Inventory developed by Schaufeli, Leiter, 

Maslach and Jackson (1996). In our study we used items of the German version developed by 

Büssing and Glaser (1998). We adopted the instruction of the scale to our diary study by 

giving a time frame referring to the last two hours. One example item was “I feel burned out”. 

Cronbach’s alphas ranged from .91 to .97 (M = .94). 

Day-level control variables 

When predicting personal resources, we controlled for the specific personal resource 

on the previous day. Furthermore, day-specific exercise might bias the effects of exercise on 

the previous day on personal resources. Therefore, we also controlled for exercise at the same 

day. When predicting emotional exhaustion, we controlled for emotional exhaustion on the 

previous day. 

Data analyses 

General surveys gathered data at the person level (Level 2, e.g. demographic 

variables). Daily surveys gathered data at the day level (Level 1, e.g. day-specific sleep 

duration, day-specific exercise). Day-level data were nested within the person-level data. For 

data analyses we used random coefficient modeling (Nezlek, 2003) using the HLM 6.0 

software package (Raudenbush et al., 2004). We centered person-level predictor variables 

around the grand mean. We centered all day-level predictor variables around the respective 

person mean. By doing so, we deleted all between-person variance in the day-level predictor 

variables. This procedure reveals the processes operating within individuals. To test our 

hypotheses, we compared different hierarchical linear models. For model comparison we used 

the differences between the likelihood values of two models. These differences follow a chi-
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square distribution with degrees of freedom equal to the number of new parameters added to 

the model. 

Results 

Descriptive analyses 

Table 4.1 shows means, standard deviations, and correlations between study variables. 

Before testing hypotheses, we examined the within-person (Level 1) and between-person 

(Level 2) variability of our outcome variables day-specific personal resources and day-

specific emotional exhaustion. Table 4.2 (Null Model) shows that for resilience the variance 

at Level 1 was 0.203 and the variance at Level 2 was 0.321. Thus, the total variance was 

0.524 with 38.74 percent of the variance being attributable to variance at Level 1 and 61.26 

percent of the variance being attributable to variance at Level 2. Table 4.3 (Null Model) 

demonstrates that for pathway thinking the variance at Level 1 was 0.188 and the variance at 

Level 2 was 0.472. The total variance for pathway thinking was 0.660 with 28.48 percent of 

the variance being attributable to Level 1 and 71.52 percent of the variance being attributable 

to Level 2. Table 4.4 (Null Model) shows that for optimism the variance at Level 1 was 0.161 

and the variance at Level 2 was 0.461. Therefore, the total variance for optimism was 0.622, 

with 28.88 percent being attributable to Level 1 and 74.12 percent being attributable to Level 

2. Table 4.5 (Null Model) shows that for emotional exhaustion the variance at Level 1 was 

0.380 and the variance at Level 2 was 0.617. Thus, the total variance was 0.997 with 38.11 

percent of the variance being attributable to variance at Level 1 and 61.89 percent of the 

variance being attributable to variance at Level 2. The distributions of variances on both Level 

1 and Level 2 demonstrate that personal resources and emotional exhaustion show substantial 

within-person and between-person variations requiring a multi-level approach for data 

analysis. 



 

Table 4.1  Means, Standard Deviations, and Correlations between Study Variables 

 Variable  M  SD  1  2  3  4  5  6  7  8  9 

 1. Age 39.96 10.20          

 2. Gender ª  1.54  0.50  .15         

 3. Body Mass Index  25.23  4.45  .13 -.08        

 4. Day-specific exercise 24.35 39.25  .04 -.04  .08  -.05  .04  .04   .07 -.03 

 5. Day-specific sleep duration  6.65  0.99 -.06 -17 * -.21 * -.05   .04  .11 *  .08 -.03 

 6. Day-specific resilience  3.54  0.73  .04 -.01  .00  .10  .06   .76 **  .50 ** -.37 ** 

 7. Day-specific pathway thinking  3.42  0.82  .11 -.08  .01  .10  .07  .76 **   .54 ** -.26 ** 

 8. Day-specific optimism  3.50  0.81  .03 -.07  .09  .10  .11  .56 **  .55 **  -.23 ** 

 9. Day-specific emotional exhaustion  2.25  1.01 -.18 *  .03 -.00 -.10 -.03 -.38 ** -.27 ** -.24 **  

Note: Correlations below the diagonal are person-level correlations (N = 145). Day-level data below the diagonal are averaged across days. Correlations above 

the diagonal are day-level correlations (N = 443). ª1 = men, 2 = women. * p < .05. ** p < .01.  

 

 

 

 



 

Table 4.2  Multilevel Estimates for Models Predicting Day-specific Resilience 

 Null Model Model 1 Model 2 Model 3 

 Est SE t  Est SE T  Est SE t  Est SE t  

Intercept 3.531 0.052 67.35 ***  3.530  0.052 67.45 *** 3.530 0.052 67.45 ***  3.528 0.053 66.67 *** 

Age      0.002  0.005    0.40  0.002 0.005 0.40   0.002 0.005  0.38  

Gender ª      -0.043  0.106  -0.41  -0.043 0.106 -0.41   -0.049 0.107 -0.46  

Body Mass Index       0.002  0.012  0.15  0.002 0.012 0.15   0.001 0.012  0.07  

Day-specific resilience on previous day     -0.198  0.055 -3.63 ** -0.200 0.054 -3.68 *** -0.200 0.054 -3.52 ** 

 Day-specific exercise
 b 

    0.018  0.052 0.35  0.055 0.057 0.96  0.056 0.057 0.99  

 Day-specific exercise
 b
 previous day        0.074 0.048 1.54   0.065 0.047  1.38  

 Day-specific sleep duration previous night        0.015 0.036 0.42  -0.017 0.038 -0.45  

 Exercise previous day * sleep duration previous night         
 

 0.003 0.001  2.32 *
 

 -2*log likelihood 796.322  782.501  779.892  774.659  

∆-2*log likelihood (df)   13.821 (5)* 2.609 (2) 5.233  (1)* 

Level 1 Intercept Variance (SE) 0.203 (0.017) 0.194 (0.016) 0.192 (0.016) 0.187  (0.015) 

Level 2 Intercept Variance (SE) 0.321 (0.047) 0.323 (0.047) 0.323 (0.047) 0.334  (0.048) 

Note: Est = Estimate. ª1 = men, 2 = women. 
b 
day-specific exercise in hours. * p < .05. ** p < .01. *** p < .001. 



 

Table 4.3  Multilevel Estimates for Models Predicting Day-specific Pathway Thinking 

 Null Model Model 1 Model 2 Model 3 

 Est SE t  Est SE T  Est SE t  Est SE t  

Intercept 3.410 0.061 55.52 ***  3.408  0.061 56.11 *** 3.408 0.061 56.12 *** 3.407 0.061 55.69 *** 

Age      0.008  0.006  1.32  0.008 0.006 1.32  0.007 0.006 1.25  

Gender ª      -0.102  0.126  -0.81   -0.102  0.126  -0.81   -0.108 0.124 -0.87  

Body Mass Index       -0.003  0.016  -0.20   -0.003  0.016  -0.20   -0.004 0.014 -0.30  

 Day-specific pathway thinking previous day    -0.178  0.082 -2.18 * -0.181  0.083 -2.18 * -0.175 0.053 -3.31 ** 

 Day-specific exercise
 b
     0.048  0.049 0.99  0.075  0.051 1.46  0.076 0.055 1.38  

 Day-specific exercise
 b
 previous day        0.056  0.040 1.41   0.048 0.046  1.05  

 Day-specific sleep duration previous night        0.019 0.042 0.45  -0.012 0.037 -0.33  

 Exercise previous day * sleep duration previous night         
 

 0.003 0.001  2.29 *
 

 -2*log likelihood 819.913  804.533  802.680  797.514  

∆-2*log likelihood (df)   15.380 (5)** 1.853 (2) 5.165  (1)* 

Level 1 Intercept Variance (SE) 0.188 (0.015) 0.181 (0.015) 0.180 (0.015) 0.176  (0.014) 

Level 2 Intercept Variance (SE) 0.472 (0.064) 0.465 (0.063) 0.465 (0.063) 0.473  (0.064) 

Note: Est = Estimate. ª1 = men, 2 = women. 
b 
day-specific exercise in hours. * p < .05. ** p < .01. *** p < .001. 



 

Table 4.4  Multilevel Estimates for Models Predicting Day-specific Optimism 

 Null Model Model 1 Model 2 Model 3 

 Est SE t  Est SE T  Est SE t  Est SE t  

Intercept 3.492 0.060 58.05 ***  3.487  0.060 58.25 *** 3.492 0.060 58.51 *** 3.492 0.060 58.50 *** 

Age      0.000  0.006  0.00  -0.000 0.006 -0.02  -0.000 0.006 -0.02  

Gender ª      -0.089  0.121  -0.73  -0.088 0.121 -0.73  -0.089 0.121 -0.73  

Body Mass Index       0.015  0.014  1.09  0.015 0.014 1.19  0.016 0.014 1.18  

Day-specific optimism previous day     -0.234  0.056 -4.15 *** -0.228 0.058 -3.94 *** -0.228 0.058 -3.94 *** 

 Day-specific exercise 
b
     0.006  0.042 0.13  0.036 0.051 0.71  0.036 0.051 0.71  

 Day-specific exercise
 b
 previous day        0.064 0.042 1.52  0.064 0.043 1.51  

 Day-specific sleep duration previous night        0.057 0.032 1.79  0.056 0.034 1.64  

 Exercise previous day * sleep duration previous night         
 

 0.000 0.001  0.06 
 

 -2*log likelihood 767.463  750.514  744.726  744.722  

∆-2*log likelihood (df)   16.949 (5)** 5.788 (2) 0.004  (1) 

Level 1 Intercept Variance (SE) 0.161 (0.013) 0.154 (0.013) 0.151 (0.012) 0.151  (0.012) 

Level 2 Intercept Variance (SE) 0.461 (0.062) 0.455 (0.061) 0.456 (0.061) 0.456  (0.061) 

Note: Est = Estimate. ª1 = men, 2 = women. 
b 
day-specific exercise in hours. ** p < .01. *** p < .001. 

 



 

Table 4.5  Multilevel Estimates for Models Predicting Day-specific Emotional Exhaustion  

 Null Model Model 1 Model 2  

 Est SE t  Est SE T  Est SE t      

Intercept 2.130 0.073 29.38 ***  2.132  0.072 29.72 *** 2.132 0.072 29.72 ***     

Age      -0.012  0.006  -2.00 * -0.012 0.007 -1.75      

Gender ª      -0.058  0.145  -0.40  -0.058 0.145 -0.40      

 Day-specific emotional exhaustion previous day     -0.093  0.110  -0.84  -0.107 0.058 -1.85      

Day-specific resilience          -0.327 0.104 -3.13 *     

 Day-specific pathway thinking         -0.131 0.108 -1.22      

Day-specific optimism          0.137 0.094 1.46      

 -2*log likelihood       1077.651  1072.217  1046.897    

∆-2*log likelihood (df)   5.434 (3) 25.319 (3)***   

Level 1 Intercept Variance (SE) 0.380 (0.031) 0.377 (0.031) 0.346 (0.028)   

Level 2 Intercept Variance (SE) 0.617 (0.090) 0.602 (0.088) 0.612 (0.088)   

Note: Est = Estimate. ª1 = men, 2 = women. * p < .05. ** p < .01. *** p < .001.
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Test of hypotheses 

To test our hypotheses, we compared different hierarchical linear models to predict 

personal resources (Tables 4.2 to 4.4) and emotional exhaustion at bedtime (Table 4.5). In the 

Null Model, the intercept was the only predictor. In Model 1, we entered control variables at 

the person level (Level 2) and at the day level (Level 1). In Model 2, we entered the day-

specific predictor variables. In Model 3, we entered the interaction terms between day-

specific exercise and sleep duration (Tables 4.1 to 4.4). 

Table 4.2 shows multilevel estimates, standard errors, and t-values for all variables 

predicting day-specific resilience. Model 1 including all control variables showed a 

significant improvement over the Null Model (∆-2*log likelihood = 782.501, ∆df = 5,  

p < .05). Model 2 including the predictor variables exercise and sleep duration showed no 

improvement over Model 1 (∆-2*log likelihood = 2.609, ∆df = 2, ns). Model 3 including the 

interaction between exercise and sleep duration demonstrated a significant improvement over 

Model 2 predicting day-specific resilience (∆-2*log likelihood = 5.233, ∆df = 1, p < .05). 

Figure 4.1 shows the interaction effect of day-specific exercise on the previous day and day-

specific sleep during the previous night on day-specific resilience. 

Table 4.3 shows the results for predicting day-specific pathway thinking. Model 1 

including all control variables showed a significant improvement over the Null Model  

(∆-2*log likelihood = 15.380, ∆df = 5, p < .01). Model 2 including the predictor variables 

showed no improvement over Model 1 (∆-2*log likelihood = 1.853, ∆df = 2, ns). Model 3 

including the interaction term demonstrated a significant improvement over Model 2 

predicting day-specific pathway thinking (∆-2*log likelihood = 5.165, ∆df = 1, p < .05). 

Figure 4.2 shows the interaction effect of day-specific exercise on the previous day and day-

specific sleep during the previous night on day-specific pathway thinking. 
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Figure 4.1  The interaction effect of day-specific exercise on the previous day and day-

specific sleep during the previous night on day-specific resilience. ** p < .01. 

 

Figure 4.2  The interaction effect of day-specific exercise on the previous day and day-

specific sleep during the previous night on day-specific pathway thinking. ** p < .01. 
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Table 4.4 shows the results for predicting day-specific optimism. Model 1 including 

all control variables showed a significant improvement over the Null Model  

(∆-2*log likelihood = 16.949, ∆df = 5, p < .01). Model 2 including the predictor variables 

demonstrated no improvement over Model 1 (∆-2*log likelihood = 5.788, ∆df = 2, ns). Model 

3 including the interaction term failed to show an additional improvement over Model 2  

(∆-2*log likelihood = 0.004, ∆df = 1, ns). 

We used online HLM calculators provided by Preacher, Curran, and Bauer (2006) to 

conduct simple slope tests of the significant interaction effects. On days employees indicated 

longer sleep during the last night (one SD above the mean) exercise on the previous day was 

positively related to day-specific resilience after work (estimate = 0.004, SE = 0.001, z = 3.01, 

p < 0.01), whereas on days employees indicated shorter sleep during the last night (one SD 

below the mean), exercise on the previous day was not related to day-specific resilience after 

work (estimate = -0.002, SE = 0.002, z = -1.31, ns). Similarly, on days employees indicated 

longer sleep during the last night (one SD above the mean) exercise on the previous day was 

positively related to day-specific pathway thinking after work (estimate = 0.004, SE = 0.001,  

z = 2.59, p < 0.01), whereas on days employees indicated shorter sleep during the last night 

(one SD below the mean), exercise on the previous day was not related to day-specific 

pathway thinking after work (estimate = -0.002, SE = 0.002, z = -1.38, ns). 

To sum up, after days employees engaged in exercise they reported more resilience 

and pathway thinking the next working day when they slept longer than on average. Thus, 

Hypotheses 1 and 2 were supported. The interaction between exercise on the previous day and 

sleep during the night failed to predict day-specific optimism. Thus, Hypotheses 3 was not 

supported.  

Table 4.5 shows multilevel estimates, standard errors, and t-values for all variables 

predicting day-specific exhaustion. Model 1 including the control variables demonstrated no 

improvement over the Null Model (∆-2*log likelihood = 5.434, ∆df = 3, ns). Model 2 
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including the day-specific personal resources as predictor variables showed a significant 

improvement over Model 1 (∆-2*log likelihood = 25.319, ∆df = 3, p < .001). Day-specific 

resilience predicted emotional exhaustion in the evening, whereas day-specific pathway 

thinking and day-specific optimism failed to predict emotional exhaustion
1
. Thus, Hypothesis 

4 was partially supported. 

Discussion 

Daily exercise and sleep interact in employees’ working lives. We demonstrated that exercise 

after work and sleep are associated with next day’s personal resources. On days employees 

engaged in exercise after work and slept longer than usually, they indicated having more 

personal resources available after work on the next day. Moreover, this study supported 

earlier findings pointing to the positive association between personal resources and low 

emotional exhaustion (Xanthopoulou et al., 2007).  

 The first aim of our study was to investigate the interaction between exercise and 

sleep. We demonstrated that exercise has beneficial effects on next day’s resilience and 

pathway thinking if an employee slept longer than usually. Contrary to our expectations, we 

did not find such an interaction effect on employees’ optimism. Resilience refers to the ability 

to bounce back when facing problems (Luthans et al., 2006), thus, requires managing 

unfavourable situations. For instance, “I feel that I can handle many things at a time”. 

Pathway thinking refers to the ability to overcome problematic situations, for instance, “even 

when others get discouraged, I know I can find a way to solve the problem”. While optimism 

refers to the generalized expectancy that the future will be positive (Scheier & Carver, 1985), 

for instance, “I expect more good things to happen to me than bad”. Thus, resilience and 

pathway thinking comprise problem-solving abilities and active behaviors to get control over 

a situation, while optimism represents positive beliefs and expectancies when the outcome is 

                                                 
1
 Pathway thinking was negatively associated with emotional exhaustion when tested separately from resilience 

(estimate = -0.339, SE = 0.086, p < 0.01). 
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attainable (Bruininks & Malle, 2005). Regarding to our findings, it seems that resilience and 

pathway thinking benefit from exercise and sleep, while optimism does not. One might 

assume that active problem-solving benefits from sleeping longer when having exercised after 

work, whereas positive expectancies stay unaffected by sleep duration after exercising. This 

finding points to the need for differentiating personal resources when investigating 

antecedents of such resources. Furthermore, it is in line with studies of Bruininks and Malle 

(2005) distinguishing between optimism and related states. 

The second aim of our study was to add to the research on the association between 

personal resources and emotional exhaustion. In the present study, we found that resilience 

after work is positively related to low emotional exhaustion after work. Thus, it seems 

employees indicating a higher state of resilience are less emotionally exhausted after work. 

This result is in line with findings of earlier studies demonstrating that personal resources are 

associated with low emotional exhaustion (Xanthopoulou et al., 2007, 2009). Furthermore, it 

supports earlier research on resilience and empirically fosters the definition of resilience as 

the ability to resist negative emotional experiences and to react in a positive way to adverse 

demands of stressful life events (Luthans, 2002; Tugade & Fredrickson, 2004).  

Pathway thinking was negatively associated with emotional exhaustion if tested 

separately from resilience. Thus, the null finding in the analyses together with resilience 

might be due to collinearity between study variables. Optimism, however, was not associated 

with low emotional exhaustion. One possible explanation might be offered by studies on 

optimism concluding that most study “participants described optimism as a cognitive process” 

(Bruininks & Malle, 2005, p. 334). Therefore, optimism might not be related to emotional 

exhaustion on a daily basis. Nevertheless, optimism might be beneficial for reducing 

emotional exhaustion in the long run as already demonstrated in a meta-analysis of Alarcon, 

Eschleman, and Bowling (2009). 
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Strengths and limitations 

As every study, our study has strengths and limitations. In the present study, we 

assessed our data over five consecutive working days at two times during the day. By doing 

so, we were able to detect day-specific fluctuations in employees’ working lives and to reveal 

processes within individuals. Furthermore, this design allowed us to control for personal 

resources and emotional exhaustion on the previous day and, thus, to capture the change in 

personal resources and emotional exhaustion from one day to the other. Further, by using 

electronic devices for assessing our diary surveys, we were able to check whether our 

participants completed their surveys at the time scheduled.  

 The sample of our study can be seen both as strength and limitation. It can be seen as 

strength because participants were carefully selected by the panel provider and motivated by 

incentives to commit to the demands of an online diary survey. At the same time, the sample 

can be seen as limitation because we investigated employees exercising one or more times 

during the week. Thus, the sample is selective and, therefore, not necessarily representative 

for the whole population. However, to investigate interaction effects of day-specific exercise 

and sleep we had to investigate employees engaging in exercise on a regular basis. The 

investigation of an active sample provided insights under which conditions employees benefit 

from exercise regarding important job outcomes. Demonstrating that exercise and sleep 

interact with each other and relate to certain personal resources on a daily basis points to the 

need of supporting such activities in employees’ daily lives. 

Our study relies on single source data raising concerns about common method bias 

(Podsakoff et al., 2003). It would have been preferable to have more objective measures of 

exercise and sleep. For instance, assessment of endocrinological parameters could have offer 

a deeper understanding of the physiological effects of exercise and sleep. Moreover, assessing 

exercise and sleep with actigraphs could have provided objective parameters on body 

movements during the day. However, we temporarily separated the assessment of our study 



Chapter 4: Exercise and Sleep     105 

 

variables and, thus, tried to minimize common method bias. Furthermore, when analyzing 

day-level variables we used group-mean centering which eliminates the influence of response 

tendencies resulting from individual differences. 

 We chose a broad range of exercise activities over a certain form of exercise for the 

sake of generalizability. Therefore, this study does not provide insights into the effects of a 

specific form of exercise and its interaction with sleep. We preferred assessing sleep duration 

over sleep quality because qualitative aspects of sleep are more subjective, for instance sleep 

latency, depth or restfulness (Buysse, Reynolds, Monk, Berman, & Kupfer, 1988). Further, 

even high quality of sleep combined with low quantity of sleep will still result in negative 

outcomes (Barnes, 2012). We clearly demonstrated that the duration of exercise interacts with 

the duration of sleep on a daily basis. 

Directions for future research and implications for practice  

There are many other personal resources that might play an important role in 

employees’ working lives, such as mindfulness, purpose in life, self-efficacy, or self-esteem 

(Fredrickson, Cohn, Coffey, Pek, & Finkel, 2008; Xanthopoulou et al., 2007). Therefore, in 

future studies, it might be of great interest to investigate whether the interaction between 

exercise and sleep emerges as well for different personal resources. 

 Furthermore, extending research on the interaction between exercise and sleep by 

investigating physiological parameters would offer a better understanding of the underlying 

mechanism. We realized that there is not much research on antecedents of personal resources, 

even though such resources have been identified as being crucial in numerous life domains 

(Avey et al., 2011; Hobfoll, 2002). Therefore, we suggest that future research tries to identify 

behaviors, attitudes, or circumstances that have beneficial effects on personal resources.  

As a practical implication our study points to the possibility of positively influencing one’s 

own personal resources in daily lives. If, for instance, an employee faces a stressful or 

important day at work, the employee can positively affect personal resources on that specific 
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day by consciously engaging in beneficial activities the day before. Regarding the results of 

our study, we recommend engaging in exercise and sleeping more time than usually when 

facing a stressful day at work. We acknowledge that exercising might not be everybody’s 

favourite activity. Nevertheless, we are confident that not only exercise and sleep offer such 

beneficial effects on next day’s personal resources but also other leisure time activities. 

Probably, there are numerous other ways and means to positively influence personal resources 

on a daily basis. 

 To engage in exercise after work and sleep sufficiently during night requires a job that 

enables an employee to invest time in such activities. Therefore, employers should be aware 

that their employees urgently need off-job time to recover successfully for staying both 

physically and mentally healthy. Consequently, working overtime and, thus, having less 

leisure time available seems not to be recommendable. According to our study, resilience is 

an important personal resource for preventing employees of becoming emotionally exhausted. 

Thus, especially in demanding jobs it seems important to engage in activities that build up 

resilience. 
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General Discussion 

The goal of this dissertation was to investigate conditions that hinder and facilitate 

exercise during leisure time in employees’ lives. Furthermore, this dissertation extended 

research on the benefits of exercise on antecedents of crucial work-related outcomes. In three 

empirical studies, the relationships between exercise and job stressors, positive affective 

states, sleep, and personal resources were examined. In this last chapter, I will summarize the 

results of the three studies, integrate the findings, and discuss contributions for research in the 

context of occupational health psychology. Further, I will describe the strengths and 

limitations of the three studies, and discuss directions for future research. Finally, I will 

conclude with practical implications for employees and organizations. 

Summary of study results 

In Study 1, my co-authors and I addressed the relationships between job stressors and 

engagement in exercise during leisure time. We examined exercise motives as moderators in 

these relationships, and, furthermore, investigated the benefits of exercise after work for 

positive affective states at bedtime. The ego-depletion model of Muraven and Baumeister 

(2000) assumes that stressors reduce self-regulatory resources via consumption of self-

control. Further, Baumeister and Vohs (2007) suggested that motivation might compensate 

the depletion of self-regulatory resources. Therefore, my co-authors and I proposed that 

engagement in exercise after stressful days at work might depend on employees’ exercise 

motives. Moreover, we expected exercise to improve employees’ affective states (Reed & 

Buck, 2009). To test our hypotheses, we conducted a diary study over five consecutive 

working days in a sample of 120 employees. 

Results indicated that day-specific job stressors did not directly relate to day-specific 

exercise after work. However, exercise motives moderated the relationship between day-

specific job stressors and exercise after work. Employees with strong exercise motives (i.e., 
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social recognition, appearance, and strength and endurance) engaged in exercise after stressful 

days at work more often compared to less stressful days. In contrast, employees with weak 

exercise motives did not engage in exercise more often after stressful days at work compared 

to less stressful days. Contrary to expectations, some exercise motives (i.e., revitalization, 

challenge, and ill-health avoidance) did not act as moderators. Additionally, exercise after 

work was beneficial for activated positive affective states and deactivated positive affective 

states at bedtime. 

This first study of my dissertation added to the inconsistent findings on the 

relationship between job stressors and exercise. In previous studies, relevant third variables in 

the association between job stressors and exercise were not taken into account (Payne et al., 

2012). Thus, Study 1 addressed this research gap. Based on the theoretical assumptions of 

Muraven and Baumeister (2000) and Baumeister and Vohs (2007), Study 1 investigated 

exercise motives as moderating variables. Interestingly, Study 1 confirmed that some exercise 

motives moderate the relationship between day-specific job stressors and day-specific 

exercise. Thus, it seems important to consider exercise motives to better understand why some 

employees manage to exercise after stressful working days and others do not. Furthermore, 

Study 1 emphasized the beneficial effects of day-specific exercise on day-specific positive 

affective states. By applying a within-person approach, Study 1 contributed to the scarce 

research on within-person relationships between exercise and affective states (for exception 

see Kanning & Schlicht, 2010; Sonnentag, 2001; Sonnentag & Jelden, 2009). 

In Study 2, my co-author and I addressed the realization of New Year’s resolutions to 

exercise in a sample of sedentary employees. We investigated the assumption of Deci and 

Ryan’s (1985a) Causality Orientations Theory (COT), and proposed that autonomous exercise 

orientation positively relates to the realization of New Year’s resolutions to exercise. 

According to Muraven and Baumeister’s (2000) ego-depletion model, we hypothesized that 

job stressors negatively relate to the realization of New Year’s resolutions to exercise. 
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Moreover, we posit that job stressors reduce the positive effects of autonomous exercise 

orientation on the realization of exercise resolutions. We tested our hypotheses in a 

longitudinal study over three months in a sample of 214 employees. 

Findings of Study 2 supported the assumption that autonomous exercise orientation 

positively relates to the realization of New Year’s resolutions to exercise. Contrary to 

expectations, job stressors did not directly relate to the realization of New Year’s resolutions 

to exercise. However, job stressors reduced the positive association between autonomous 

exercise orientation and the realization of New Year’s resolutions to exercise. Thus, the 

second study of my dissertation demonstrated that an autonomous exercise orientation 

facilitates the initiation of exercise, but only when job stressors are low. Additionally, results 

added to research investigating the detrimental effects of job stressors on health behaviors, 

more precisely, exercise. Deci and Ryan (1985a) suggested that taking into account the 

domain specifity of autonomy is important when predicting health behaviors because the need 

for autonomy might differ in dependence of the specific behavior. Study 2 counts to the few 

studies considering the domain specifity of autonomy by focusing on exercise when 

predicting exercise behaviors (for more exceptions, see Rose et al., 2001; Rose et al., 2005). 

Results added on Deci and Ryan’s (1985b) theoretical assumption that autonomous 

orientation facilitates behavior change. 

Moreover, the majority of previous research reported that job stressors negatively 

relate to exercise (Ng & Jeffery, 2003; Sonnentag & Jelden, 2009; Stetson et al., 1997). In 

Study 2, job stressors did not have direct negative effects on exercise. This result is in line 

with earlier studies casting doubt on the association between job stressors and exercise 

(Hellerstedt & Jeffery, 1997; Landsbergis et al., 1998; Steptoe, Lipsey, et al., 1998). 

However, Study 2 demonstrated that job stressors reduced the positive effects of autonomous 

exercise orientation on exercise. Thus, Study 2 added on previous research by demonstrating 
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that job stressors might interact with other variables, and, thereby, detrimental effects of job 

stressors can be uncovered. 

Study 3 investigated the interaction of day-specific exercise and sleep duration during 

the night on employees’ day-specific personal resources on the next working day. 

Furthermore, my co-author and I examined the association between day-specific personal 

resources and day-specific emotional exhaustion after work. Hobfoll (2002) suggested that 

resources may interact with each other and, thereby, generate new resources. Therefore, we 

proposed that the beneficial effects of exercise interact with the amount of sleep and, 

consequently, generate new (personal) resources (i.e., resilience, pathway thinking, and 

optimism). Additionally, we hypothesized that day-specific personal resources negatively 

relate to day-specific emotional exhaustion after work. To test our propositions, we conducted 

a diary study over five consecutive working days with 145 employees. 

Results showed that day-specific exercise after work was positively related to next 

day’s personal resources (i.e., resilience and pathway thinking) when employees’ sleep 

duration during night was longer than their individual’s average during the five working days. 

Furthermore, day-specific resilience negatively related to day-specific emotional exhaustion 

after work. This third study of my dissertation demonstrated that exercise and sleep interact 

with each other, and, furthermore, can promote the generation of new resources. Employees’ 

personal resources are associated with numerous positive job outcomes and, therefore, play a 

crucial role in employees’ work lives (Avey et al., 2011). Noteworthy, Avey et al. (2011) 

stated that very few studies have investigated what actually builds up personal resources. 

Thus, this study added to the research of antecedents and benefits of personal resources in 

employees’ daily work lives. Study 3 demonstrated that the interaction between exercise and 

sleep might promote personal resources (i.e., resilience), which in turn reduce stress-induced 

consequences, for example, emotional exhaustion. 
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To conclude, this dissertation focused on the role of exercise in employees’ work lives 

from different perspectives. Figure 5.1 presents the overall research model with the three 

empirical studies. The research model demonstrates that Study 1 and Study 2 focused on the 

effects of job stressors on exercise by applying a within-person approach (Study 1) and a 

between-person approach (Study 2). Results of Study 1 and Study 2 supported Payne et al. 

(2012) suggesting that the relationship between job stressors and exercise is complex and 

third variables may play a crucial role to better understand this relationship. Ng and Jeffery 

(2003) have stated that research on the association between job stressors and exercise is 

inconsistent. While most authors reported a negative relationship between job stressors and 

exercise (e.g. Sonnentag & Jelden, 2009), some authors demonstrated diverse findings (e.g. 

Wu & Porell, 2000). Results of Study 1 and Study 2 indicated that job stressors are not 

directly associated with exercise. Thus, on days employees faced high stressors at work their 

engagement in exercise was similar to days they did not face high stressors (Study 1). In the 

same way, employees reporting high degrees of job stressors did not differ between 

employees reporting low degrees of job stressors in regard to their realization of New Year’s 

resolutions to exercise (Study 2). However, job stressors related to exercise by interacting 

with third variables. More precisely, in Study 1, job stressors interacted with exercise motives, 

and, in Study 2, job stressors interacted with autonomous exercise orientations. 

Taken together, results of Study 1 and Study 2 underpin that third variables, such as 

between-person differences, play an important role when investigating the relationship 

between job stressors and exercise during leisure time. This finding might explain why some 

previous studies reported no association or inconsistent associations between job stressors and 

exercise (e.g. Hellerstedt & Jeffery, 1997; Wu & Porell, 2000). Consequently, it seems 

important to consider relevant moderating variables when investigating the association 

between job stressors and exercise to find out under which conditions job stressors can unfold 

their detrimental effects. 
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Study 1 and Study 3 examined the beneficial consequences of exercise after work by 

applying a within-person approach. Even though vast research investigated beneficial effects 

of exercise (e.g. Reed & Buck, 2009), studies examining within-person relationships are still 

scarce. Thus, Study 1 and Study 3 added on earlier research by demonstrating that exercise 

and positive affective states respectively personal resources positively relate to each other and 

fluctuate from day to day. Both affective states and personal resources are crucial antecedents 

of work-related outcomes (e.g. Ilies et al., 2010). Study 1, for instance, demonstrated that on 

days employees engaged in exercise after work they reported improvements in positive 

affective states. Moreover, Study 3 showed that exercise in combination with sleep duration 

positively relates to personal resources, such as resilience and pathway thinking. Thus, results 

of Study 3 supported assumptions of the Conservation of Resources (COR) theory (Hobfoll, 

2002) stating that resources may interact with each other, and, furthermore, may generate new 

resources. Additionally, Study 3 demonstrated that resources can be built up during leisure 

time, and, furthermore, may counteract negative consequences of stressful working days 

(Zijlstra & Cropley, 2006). For instance, Study 3 revealed that on days employees indicated 

higher resilience they felt less emotionally exhausted after work. Consequently, Study 1 and 

Study 3 indicated the importance of exercise during leisure time for employees’ work lives, 

especially when stressed at work. 

Contributions for research 

Exercise “protects against stress-induced health complaints” (Gerber & Pühse, 2009, 

p. 801) and, therefore, it is important to identify variables that contribute to the engagement in 

exercise, especially when job stressors are high. This dissertation contributed to research in 

the field of occupational health psychology by investigating both diverse effects of work-

related demands on exercise and beneficial effects of exercise on antecedents of crucial job 

outcomes. 
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Study 1 and Study 3 hypothesized that job stressors negatively relate to exercise 

during leisure time. The rationale for this hypothesis was Muraven and Baumeister’s (2000) 

ego-depletion model suggesting that the initiation and maintenance of effortful behaviors, 

such as exercise, requires self-regulatory resources. Additionally, when individuals respond to 

stressors they have to control their behaviors, thoughts, and emotions to alter their responses 

to stressors (Muraven & Baumeister, 2000). Thus, when individuals override and alter their 

responses to stressors, self-regulatory resources vanish (Baumeister & Vohs, 2007; Vohs et 

al., 2005). In a consequence, for the initiation and maintenance of exercise self-regulatory 

resources are lacking. In the present studies, however, we did not find a direct negative 

relationship between job stressors and exercise. More specifically, neither intra-personal 

(Study 1) nor inter-personal (Study 2) direct relationships could be found. This result 

contradicts previous studies demonstrating a negative relationship between job stressors and 

exercise (e.g. Sonnentag & Jelden, 2009), and, further, this result is opposed to studies 

reporting a positive relationship (e.g. Wu & Porell, 2000). Instead, findings of this dissertation 

is in line with previous studies suggesting no direct associations between job stressors and 

exercise (e.g. Hellerstedt & Jeffery, 1997). Therefore, this dissertation supports the relevance 

of third variables in the relationship between job stressors and exercise (Payne et al., 2012). 

Study 1 identified exercise motives as relevant moderating variables which contributed to the 

understanding of the relationship between job stressors and exercise. Results demonstrated 

that job stressors positively relate to exercise when employees reported high exercise motives. 

Furthermore, findings of Study 1 and Study 2 might question the theoretical 

assumption of the ego-depletion model. However, Sonnentag and Jelden (2009) have already 

demonstrated that self-regulatory resources play an important role in the relationship between 

job stressors and exercise. Therefore, we assume that some individuals may compensate 

depleted self-regulatory resources more easily than others. In a similar vein, Muraven and 

Slessareva (2003) and Baumeister and Vohs (2007) have suggested that motivation might 
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compensate the lack of self-regulatory resources. This dissertation provided empirical support 

for this suggestion. Therefore, we stress the importance of investigating motivational 

processes to improve the understanding of the association between job stressors and exercise. 

Taken together, the detrimental effects of job stressors seem to depend on between-person 

differences. Thus, future research might take into account individual differences to examine 

how job stressors relate to exercise. 

Moreover, Study 1 and Study 3 demonstrated beneficial effects of day-specific 

exercise on day-specific positive affective states respectively on day-specific personal 

resources by applying a within-person approach. Results of Jones et al. (2007, p. 1731) 

indicated “a more important role for within-person daily fluctuations than for between-

persons variations in predicting health behaviors”. However, research on the investigation of 

within-person relationships between job stressors and exercise, and, further, exercise and 

affective states respectively personal resources is still scarce (for exceptions, see Feuerhahn et 

al., in press; Kanning & Schlicht, 2010; Rook & Zijlstra, 2006; Sonnentag, 2001). Within-

person approaches are necessary to rule out alternative interpretations and to eliminate 

weaknesses caused by study designs (Podsakoff et al., 2003). Moreover, within-person 

approaches can investigate different research questions than between-person approaches. For 

example, Study 1 predicted changes in positive affective states by exercise. Thus, it was 

possible to address the research question when (i.e., in the evening) and under which 

condition (i.e., after exercise) a person reports enhanced affective states. Instead of addressing 

the question who reports enhanced affective states. Study 3 could, moreover, predict 

fluctuations in personal resources over 24 hours by the interaction between exercise on the 

previous day and sleep duration during the previous night. Thus, it was possible to address the 

question when (i.e., on the next day) and under which conditions (i.e., exercise after work and 

longer sleep duration) a person reports improved personal resources. Instead of addressing the 

research question who reports improved personal resources. Moreover, Study 3 responded to 
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calls for more within-person approaches in research on personal resources and job-related 

outcomes (Xanthopoulou et al., 2008). The fluctuation of personal resources has been rarely 

addressed in previous studies (for exception see Xanthopoulou et al., 2009). Similarly, sleep 

has been neglected in studies of daily recovery (Rook & Zijlstra, 2006).  

Study 3 supported that personal resources may fluctuate on a daily basis and, 

moreover, that personal resources reduce emotional exhaustion after work. Most importantly, 

Study 3 responded to calls for research on antecedents of personal resources (Avey et al., 

2011; Kluemper et al., 2009) by providing empirical evidence that exercise and sleep support 

the generation of personal resources. Additionally, the study provided evidence for Hobfoll’s 

(2002) COR theory suggesting that resources depend on each other and resource 

replenishment may enhance further resource gain. Thus, this dissertation extended previous 

research on the beneficial effects of exercise by applying study designs that are still scarce in 

occupational research and enable us to investigate different research questions. 

Results of the dissertation supported research on recovery suggesting that non-work 

time provides the opportunity to recover from work-related demands (Sonnentag, 2001) and 

that recovery activities, for instance sleep, may support the generation of resources (Zijlstra & 

Cropley, 2006). During exercise, employees can detach mentally from work, and have the 

opportunity to satisfy their needs for relatedness and competence (Feuerhahn et al., in press). 

Recovery in general has been demonstrated to relate to important job outcomes, such as job 

performance and work engagement (Binnewies, Sonnentag, & Mojza, 2010; Kühnel, 

Sonnentag, & Westman, 2009). Thus, exercise during leisure time seems to be a crucial 

recovery activity and may contribute to employees’ job outcomes by improving affective 

states and personal resources. In occupational psychology, positive affective states have been 

identified as important antecedents of motivation and task performance (Erez & Isen, 2002; 

Tsai et al., 2007). Taken together, the present studies affirmed that working conditions and 
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leisure time activities relate to each other. Therefore, when aiming at improving employees’ 

well-being and job performance, it seems reasonable to consider both work and leisure time. 

Strengths and limitations 

In the following section, I will discuss the strengths and limitations of the present 

dissertation. Data of all three studies rely on self-reports. Thus, the resulting limitation 

concerns common method variance which may inflate the relationship between predictor and 

outcome variables (Podsakoff et al., 2003). However, in all three studies we tried to minimize 

this problem by separating measurement points of variables whenever possible, by applying a 

study design using a within-person approach, and, furthermore, by implementing control 

variables.  

For instance, in Study 1, the predictor variable (job stressors) was assessed with 

surveys on pocket computers after work, and the outcome variable (exercise) was measured 

with surveys on pocket computers before bedtime. Additionally, when measuring the 

predictor variable (exercise) and the outcome variable (positive affective states) both at 

bedtime, we controlled for positive affective states after work and, therefore, we did not 

measure absolute levels of positive affective states but changes. We centered day-level 

variables of this diary study around the respective individual’s person mean. Thus, when 

predicting changes in outcome variables, study participants serve as their own controls. 

Consequently, the impact of biases, such as between-person differences (e.g. social 

desirability) can be ruled out. 

Similarly, we applied a diary design in Study 3 and centered day-level variables 

around the respective individual’s person mean to rule out alternative interpretations based on 

between-person differences. Further, we temporally separated the assessment of the predictor 

variables (exercise and sleep) and the outcome variables (personal resources) over 24 hours. 

When measuring the predictor variables (personal resources) and the outcome variable 

(emotional exhaustion) both after work, we controlled for emotional exhaustion after work on 
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the previous day, thus, did not measure the absolute level of emotional exhaustion but 

changes. In Study 3, we temporally separated the predictor variable (autonomous exercise 

orientation) and the outcome variable (realization of New Year’s resolutions to exercise) over 

a time lag of three months. To sum up, in all three studies we tried to minimize the problems 

of self-report data by applying longitudinal designs, and separating predictor and outcome 

variables. Nevertheless, future studies might want to investigate exercise not only by self-

reports but also by using objective data, for instance actigraphs measuring individuals’ body 

movements. Also, the assessment of endocrinological parameters could provide a deeper 

understanding of the relationship between exercise and psychological variables. In addition, 

future studies might assess variables by asking colleagues, spouses or other family members. 

However, especially in the case of job stressors, affective states, and personal resources, the 

subjective feelings might be more valid to predict outcome variables than colleague or spouse 

ratings.  

The strength of this dissertation is the investigation of employees with a broad range 

of occupational backgrounds in three independent empirical studies with different study 

designs. Therefore, it can be assumed that results are generalizable to employees with various 

occupational backgrounds. The limitation of this dissertation might be regarding the degree of 

involvement in exercise. In Study 1, for instance, participants were highly involved in 

exercise. This strong tendency to exercise presumably appeared because we recruited most of 

the study participants in front of fitness studios and sport centers. Therefore, generalizability 

of results might be limited to a sample of athletic employees. It might be possible that the 

interaction between job stressors and exercise motives differ in a sample of more sedentary 

employees. Ingledew, Markland, and Medley (1998) demonstrated, for instance, that exercise 

motives differed according to the readiness to change behaviors. As participants of the first 

study already exercised regularly, exercise motives might be different compared to exercise 

motives of employees just starting to initiate an exercise program. Thus, future studies should 



Chapter 5: General Discussion     119 

 

take into account both active and sedentary employees when investigating the interaction 

between job stressors and exercise motives.  

In Study 2, we recruited participants from an online panel provider. The requirement 

for participating in the study was “no or rarely exercise” in the past. Thus, in Study 2, we 

investigated a sedentary sample of employees. Employees’ prevalent sedentary life styles in 

the past were reflected in the BMI of study participants, which was higher in Study 2 

compared to Study 1 and Study 3. Therefore, findings of Study 2 might be limited to 

sedentary employees. The interaction between autonomous exercise orientation and job 

stressors might be different in a sample of active employees. For instance, one may assume 

that the beneficial effects of autonomous exercise orientation might not be reduced by job 

stressors because employees already exercising on a regular basis might have developed 

coping strategies to maintain exercising. Noteworthy, both Study 1 and Study 2 demonstrated 

that job stressors interact with between-person differences when predicting exercise, thus, this 

finding can presumably be generalized to both active and sedentary employees. 

In Study 3, the requirement for participation in the study was to exercise at least once 

during the week. Thus, similar to Study 1, findings might not be generalizable to sedentary 

employees. Nevertheless, one may assume that the interaction between exercise and sleep on 

personal resources might be similar or even stronger for sedentary employees. When just 

starting a new exercise program, the body system needs to adapt to the new exertion and, 

consequently, alterations in sleep (i.e., longer sleep duration) seem reasonable (Imeri & Opp, 

2009). 

Implications for future research 

This dissertation comprises the first study investigating the relationship between 

stressors at work and exercise during leisure time by taking into account exercise motives. As 

Study 1 confirmed that exercise motives moderate the relationship between job stressors and 

exercise, future studies might want to examine other moderating variables. Furthermore, 
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future studies should scrutinize the mediating mechanism in the relationship between job 

stressors and exercise. As a theoretical explanation for the mediating mechanisms, the present 

studies applied the ego-depletion model (Muraven & Baumeister, 2000) suggesting that self-

regulatory resources mediate the association between job stressors and exercise. Thus, future 

studies could assess self-regulatory resources to test if such resources act as mediating 

variables.  

With regard to the relationship between autonomous exercise orientation and the 

realization of resolutions to exercise, future studies might also take into account other 

orientations to exercise. Deci and Ryan’s COT (1985a) suggests that individuals’ behavior 

further depends on control orientation and impersonal orientation. As every individual 

possesses a certain degree of each orientation (Rose et al., 2005), future studies could 

investigate the effects of control orientation on the initiation of exercise. The control 

orientation refers to behavior organized with respect to external controls (Deci & Ryan, 

1985a), for example, obligatory sports groups. Thus, employees with high control orientation 

might benefit from controlling conditions in regard to the initiation of exercise. 

Additionally, this dissertation entails one of the first studies investigating antecedents 

of state-like personal resources. Thus, the present study provided evidence that personal 

resources change within persons (Peterson et al., 2011). This finding implies the opportunity 

that personal resources can be replenished on a daily basis, thus, daily activities can enhance 

personal resources in the short-term. As personal resources are crucial in employees’ work 

lives (Avey et al., 2011), an important task for future studies should be, therefore, to identify 

more day-specific antecedents of personal resources. Furthermore, future studies might want 

to address other personal resources and their benefits for work-related outcomes.  

Study 3 was the first study examining the relationship between exercise, sleep and 

personal resources. Therefore, it was necessary to focus on reasonable amounts of personal 

resources. Future studies could try to replicate our findings by investigating other personal 
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resources, such as mindfulness or self-efficacy (Fredrickson et al., 2008; Xanthopoulou et al., 

2007). 

Practical implications 

 This dissertation yields several practical implications for employees and organizations. 

First of all, we provided evidence that exercise after work is a sound practice to improve 

positive affect. This finding is especially important when employees face highly stressful 

working conditions, feel exhausted and worn out after work because Ilies et al. (2010) have 

pointed out that the causes of negative affect at work often cannot be eliminated. Thus, the 

authors suggested mitigating the negative consequences of a stressful day at work by 

increasing positive affect. This dissertation underlines previous research on the mood-

enhancing effects of exercise (Hansen et al., 2001). Furthermore, positive affect has been 

identified as crucial in employees’ work lives (Ilies et al., 2010) and as an important 

antecedent of job outcomes, for example, task performance and (Erez & Isen, 2002; Tsai et 

al., 2007).  

Noteworthy, exercise might not be the preferred leisure time activity of all employees 

and there might be other activities that also enhance positive affect and well-being, for 

instance reading a book, meditation, or enjoying a nice dinner. The main point is that recovery 

after work is pivotal and, therefore, every working individual should try to find out which 

activity supports his or her experience of recovery. Furthermore, organizations should be 

aware that employees need off-work time to be able to engage in recovery activities after 

work. As demonstrated, recovery positively relates to job performance and work engagement 

(Binnewies et al., 2010; Kühnel et al., 2009). To engage in recovery activities, employees 

need time. Long work hours have been demonstrated to impede health behaviors (Jones et al., 

2007). Study 1 affirms the negative effects of long work hours on exercise. Consequently, 

daily working hours should be reasonable and enable employees to engage in leisure time 

activities to stay healthy and perform effectively on their jobs. Organizations could, for 
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instance, restrict working overtime and establish a positive climate with regard to work-life 

balance.  

According to exercise motives, we demonstrated that employees with strong motives 

engaged in exercise, even after a stressful day at work. Thus, the reasons why employees 

engage in exercise after work seem to play a crucial role. Employees should try to identify 

their most important motive to engage in exercise, and then try to engage in exercise 

programs that fit to the specific motive. According to results of Study 1, organizations could 

try to address the exercise motives social recognition, appearance, and, further, strength and 

endurance because those motives were identified as relevant to engage in exercise after 

stressful working days. Organizations could respond to the social recognition motive by 

implementing a climate that considers exercising as important, and by offering, for example, 

team sports groups after work. The appearance motive could be addressed by offering fitness 

areas. Strength and endurance can be addressed in organized running groups after work. 

Furthermore, organizations can support their employees to participate in city runs, marathon 

or other sport events by offering incentives, for example, paying the entry fees. The initiation 

of exercise might be especially difficult for employees who did not engage in exercise on a 

regular basis in the past. Results of this dissertation pointed out that employees with an 

autonomous exercise orientation, thus, with a high degree of self-chosen and self-determined 

exercise behaviors more likely maintained their resolutions to exercise. Therefore, it is 

recommendable that individuals exercise according to their self-chosen preferences and 

interests. Consequently, employees should try to figure out the form of exercise that fits to 

their own preferences and interests.  

Moreover, interventions to enhance exercise after work should consider both 

individual differences in motives (e.g. by customized exercise programs addressing relevant 

motives) and employees’ job stressors as both factors interact to predict individuals’ exercise. 

Thus, also job stressors should be minimized. Study 2, for example, indicated that job 
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stressors impede the beneficial effects of an autonomous exercise orientation. Thus, job 

stressors seem to have adverse effects on exercise. Consequently, organizations should be 

aware that job stressors might have detrimental consequences for employees’ health behaviors 

in the long run, and, therefore, job stressors should be minimized. 

 This dissertation points out the possibility of positively influencing one’s own 

personal resources. Study 3 demonstrated that both exercise and sleep may enhance personal 

resources on the next day. According to study results, it seems recommendable to balance 

exercise and sleep reasonably, more precisely, to provide the body more rest, thus, sleeping 

longer, after having exercised. Presumably, there might be different ways to positively affect 

personal resources during leisure time, for example, by having a good time with friends, 

reading an interesting book or by meditation (Fredrickson et al., 2008). Therefore, everyone 

might want to find out leisure time activities that promote their own individual’s resources. 

Conclusion 

 Taken together, the relationships between stressors at work and exercise during leisure 

time seem to depend on individuals’ differences in exercise motives. Thus, exercise motives 

can be seen as crucial to maintain exercising, even after a stressful day at work. Further, 

autonomous exercise orientation may help to initiate exercise; however, job stressors seem to 

impede the beneficial effects of autonomous exercise orientation. Moreover, this dissertation 

identified exercise as an effective mood enhancing activity in employees’ work lives. In 

addition, sleep may further enhance the beneficial effects of exercise on valuable outcomes, 

such as personal resources. Personal resources, in turn, seem to reduce emotional exhaustion 

from work. 

To conclude, this dissertation demonstrated that stressors at work relate to exercise 

during leisure time depending on between-person differences in exercise motives and exercise 

orientations. Moreover, results supported the beneficial consequences of exercise for 

employees’ well-being with regard to positive affect and personal resources. 
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Eigenabgrenzung 

Die hier vorliegende Dissertation setzt sich aus drei empirischen Feldstudien 

zusammen, die jeweils in einem eigenen Kapitel dargestellt sind. Diese drei Studien sind in 

eine allgemeine Einleitung sowie eine abschließende Diskussion integrierend eingebettet. Alle 

inhaltlichen und konzeptionellen Arbeiten, die Datenaufbereitung, die Datenauswertung 

sowie die Interpretation und die Darstellung der Ergebnisse wurden eigenständig von mir 

unter der Anleitung von Frau Prof. Dr. Sabine Sonnentag geleistet. Die von mir entwickelten 

Studienkonzepte und die Interpretation der Daten wurden innerhalb der Arbeitsgruppen von 

Prof. Dr. Sabine Sonnentag und Prof. Dr. Martin Kleinmann sowie dem Forschungszentrum 

für gesundheitsbezogenes Verhalten diskutiert. Manuskripte der ersten Studie wurden von Dr. 

Stefanie Daniel, Dr. Jana Kühnel und Dr. Angela Neff kommentiert. Für die vorliegende 

Dissertation habe ich keine anderen als die ausdrücklich angegebenen Hilfsmittel und Quellen 

benutzt. Die Stellen, die anderen Quellen dem Wortlaut oder dem Sinn nach entnommen 

wurden, habe ich in jedem einzelnen Fall durch die Angabe der jeweiligen Quelle kenntlich 

gemacht. Franziska Durstewitz, Rachelle Esterhazy, Cornelius Groß, Maxie Hildebrandt und 

Nicola Priß unterstützten mich als studentische Hilfskräfte bei der Akquise von 

Studienteilnehmerinnen und Studienteilnehmern. 
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What you get by achieving your goals is not as important as what you become by achieving 

your goals. 

 

Henry David Thoreau 
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