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Abstract
Purpose  This field study investigated the effects of background social stress at work on the weekly course of evening fatigue.
Methods  Male employees of a Swiss organisation reported their fatigue after work and at 9 pm in the evening over three 
weeks. A total of 482 evening fatigue measurements from 34 male participants were subjected to multilevel analysis.
Results  Sleep quality in the previous night and fatigue after work predicted evening fatigue. Evening fatigue was not associ-
ated with the time spent on daily housework or child care. There was a linear increase in evening fatigue across weekdays 
and a main effect of workplace social stressors on evening fatigue. Sleep quality during the previous night mediated the link 
between background social stressors and evening fatigue. Moreover, an interaction between workplace social stressors and 
working days indicated that fatigue accumulated faster during the working week in those reporting a high level of social 
stress at work.
Conclusion  Social stress at work seems to accelerate the loss of resources over consecutive workdays. The analysis of work-
place social stressors and other potential moderators of resource dynamics contributes to our understanding of work-related 
stress, including the role of background stressors and the temporal dynamics of resource loss.

Keywords  Recovery · Working week · Depletion of resources · Work stress

1  Introduction

In the early seventies, Frankenhaeuser introduced the notion 
of unwinding with regard to recovery from work demands 
[1]. There is now good evidence that lack of recovery after 
work is associated with impaired wellbeing and health [2]. 
It is notable that work stressors not only make work more 
strenuous, but also have a detrimental effect on exactly the 
behaviours that have the potential to promote recovery, 
such as sufficient sleep [3], mental detachment and exer-
cise [2]. Adverse working conditions have been associated 

with higher ambulatory blood pressure levels both at work 
and after work and during sleep [4]. Diary studies have 
confirmed that workplace social stressors may increase the 
risk of poor sleep quality during working nights [5]. Social 
stressors at work impaired night-time sleep quality during 
the working week [6, 7] and, notably, on Sunday nights [8, 
9]. Knowledge about cycles of work demands and recovery 
after work has increased during recent decades; however; 
the temporal dynamics still deserve more attention [6]. For 
instance, it is unclear to what extent the impact of incom-
plete recovery accumulates across the working week [10]. 
Until now, few studies have examined working conditions 
and the temporal dynamics of recovery cycles (e.g. [6]). 
In the present study, we investigate how daily social work 
stressors and background stressors might build up the course 
of fatigue during a week.

We contribute to the literature by investigating the course 
of fatigue from Monday to Friday. In addition, we include 
background stressors, that is, chronic stress conditions that 
may influence how people react to acute stressors [11, 12]. 
Previous research on work-related fatigue and sleep often 
neglected such background stressors, including background 
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social stressors. This study therefore addresses a gap noted 
by Gordon et al. [13], who pointed out that occupational 
sleep research often separates sleep (and the factors that 
affect it) from the social context in which sleep occurs. The 
current study contributes to previous research on recovery 
by assessing background social stress at work as well as 
investigating the effects of daily work-related and private 
stressors. The study for the first time investigates how the 
cumulation of fatigue across three working weeks depends 
on intra-individual variation in night-to-night sleep quality 
and on background social stress at work.

1.1 � Cycles of Fatigue Across Working Days

Physical energy refers to a state of mental and physical per-
formance capability, the lack of which is described as fatigue 
[14]. People expend energy over the course of the working 
week. Some of it may be restored in the evenings after work, 
but free time at the end of the working day often is limited 
and full recovery is often not possible until the weekend 
[15]. It is therefore theoretically plausible that fatigue accu-
mulates during the working week.

So far, however, results on the development of fatigue 
over the working week have been mixed and it is likely that 
moderating processes are involved. Rook and Zijlstra [16] 
reported that mean levels of fatigue were highest on Monday 
and Tuesday and decreased towards the end of week. Van 
Hoof et al. [17] reported no differences in fatigue across 
working days. Mäkikangas et al. [18] found three different 
developmental patterns of fatigue whereas Nicholson and 
Griffin [19] found no difference between weekdays with 
respect to morning recovery.

This heterogeneity in the course of recovery suggests that 
moderators are involved. Stable “background” work stress-
ors impede goal attainment and therefore indicate higher 
average “costs” of task fulfilment [12, 20, 21]. Background 
work stressors are therefore potential moderators of cumula-
tive energetic effects.

We suppose that the social context at work plays a special 
role in the course of fatigue in two ways. First, we examined 
the association between background social stress at work 
and evening fatigue. Second, we also explored how rapidly 
fatigue increases during the working week among employees 
reporting a high level of background social stress at work.

1.2 � Social Stressors as Predictors of Incomplete 
Recovery

Interpersonal rejection, such as social stressors, undermines 
the basic need to belong to groups and maintain good inter-
personal relationships [20]. Thereby, social stressors at 
work, such as poor group climate and conflicts with one’s 
supervisor or colleagues, are among the stressors that have 

an especially high potential to raise the costs of task ful-
filment, because the costs of cooperation and self-regula-
tion during and after work are cumulative [22]. Ecological 
assessments have consistently shown that social stressors at 
work are more strongly related to impaired wellbeing and 
short-term recovery than task-related stressors [2]. These 
stressors often interfere with individuals’ ability to detach 
from work mentally when they return home [21]. Ruminat-
ing about social problems at work prevents people from 
unwinding and hampers sleep quality [6]. It is not surprising 
that ambulatory assessment studies using actigraphy have 
also shown that background social stress is an antecedent of 
reduced sleep quality [8].

We assume that being occupied with background social 
stressors binds energetic resources. Individuals whose back-
ground is characterized by more social stressors at work 
should therefore be more fatigued. Insufficient recovery 
due to social stress may also accumulate during the work-
ing week because the effects of lower and slower recovery 
after work in the evening and during sleep are cumulative 
and make incomplete recovery the next morning progres-
sively more likely [14].

Sleep is an important recovery mechanism as good sleep 
provides energy that is needed for physical and cognitive 
activities when awake [14, 23]. However, stressors, such as 
background social stressors, may negatively affect sleep at 
night because they ruminate about experienced stressors or 
worry about anticipated stressors. In line with these consid-
erations, social stressors at work have been shown to be ante-
cedents of incomplete recovery and increased fatigue even 
during and after weekends. For example, Pereira, Gross, and 
Elfering [9] found that background social stressors predicted 
lower levels of recovery on Sunday and Monday. However, 
this effect was not due to a mediation via sleep quality of the 
previous night. Social stress was associated with sleep qual-
ity not during Saturday night but only during Sunday night, 
suggesting that people started worrying about the coming 
work weed on Sunday evening, which impaired their recov-
ery; Haun and Oppenauer [6] report similar results.

1.3 � Background Social Stressors Speed Up 
the Accumulation of Fatigue

Based on their finding that chronic social stress at work 
indirectly affected employees’ weekly sleep quality trajec-
tory via their negative work reflection on Sunday evening, 
Haun and Oppenauer [6] concluded that social stress at work 
and negative work reflection help to understand the entrain-
ment to the weekly cycle of sleep quality. The same process 
may occur with respect to the course of fatigue during the 
working week. Hence, the aim of the current study was to 
investigate whether background social stressors accelerate 
the accumulation of fatigue across the working week. Most 
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importantly, we predicted that background social stressors 
speed up the accumulation of evening fatigue across the 
working week beyond a level that could be expected solely 
by levels of daily work-related fatigue at the end of daily 
working time. Such social-stressor-background-related 
increase in fatigue presumably reflects a socially hampered 
recovery function after work. During the course of the work-
ing week, as resources to compensate for work demands 
become depleted, one would expect the detrimental effect 
of background social stressors to become more pronounced. 
Hence, one would expect background social stress at work 
to be related to day-to-day increases in evening fatigue on 
working days. This temporal pattern should be specific to 
background social stressors, i.e. the effect of background 
social stressors on evening fatigue should remain significant 
even when control variables, such as daily social stressors 
at work and private stressors after work, are included in the 
analyses.

In summary, we propose the following hypotheses (H):

	(H1)	 Daily fatigue increases from Monday to Friday.
	(H2)	 Higher levels of background social stressors at work 

predict lower sleep quality on workday nights after 
accounting for the effects of daily social stressors at 
work, daily social stressors in private life and daily 
fatigue at the end of work.

	(H3)	 Background social stress at work is a positive predic-
tor of higher evening fatigue on working days, after 
accounting for the effects of daily social stressors at 
work, daily social stressors in private life and fatigue 
at the end of work.

	(H4)	 Lower sleep quality partly mediates the link between 
background social stressors and fatigue

	(H5)	 Daily fatigue increases more rapidly during the work-
ing week among those who suffer from higher levels 
of background social stress at work.

2 � Methods

2.1 � Sample and Procedure

The study was conducted in a public organisation concerned 
with civil defence. The employees taught adult education 
courses, mainly technical in nature. Their tasks included 
preparing courses and continuing their own education. All 
employees of the organization were asked for participation 
and 40 male employees agreed to participate in the study 
corresponding to a participation rate of 59%. All participants 
worked a non-shift daytime work schedule. Data were col-
lected during three working weeks separated by six-week 
intervals. Over the course of the study, six participants 
dropped out because of illness, thus the final sample was 

34. Mean age was 43.8 years (SD = 8). Most of the partici-
pants were married (n = 28), had children (n = 30) and had 
been in their current job for at least 2 years (n = 30). Most 
participants had a university degree (n = 19). All participants 
worked full time (42 h/week). No participant reported to 
have sleep problems or to take sleep medication. Moreover, 
participants did report not to suffer from a major physical 
or mental health problem. They reported their fatigue after 
work and at 9 pm in the evening. The current paper is based 
on the same sample as Elfering et al. [24], but the focus is 
very different and so are the data used (i.e. diary and ques-
tionnaire data rather than observer ratings and physiological 
data).

2.2 � Measures

To assess background social stressors, the social stressors 
at work scale [25] was used to measure interpersonal ten-
sion between participants and their colleagues and supervi-
sors (e.g., conflicts, personal animosities and unfair behav-
iour). The introduction given read “The following questions 
are about your general social climate at work over the last 
30 days”. The scale consists of 8 items, to which responses 
were given using a four-point scale ranging from 1 (not at 
all) to 4 (very much). Example items are “one has to pay for 
the mistakes of others”, “there is often conflict with some 
colleagues”. The social stressors scale has been shown to 
be valid in terms of associations with health variables. Dor-
mann and Zapf (p. 877 [26]) concluded that “…the scale is 
not affected by verbal fluency, social desirability, and politi-
cal attitudes”. Internal consistency of the scale was satisfac-
tory (Cronbach’s alpha = 0.73). Participants filled out the 
scale two or three days before the sampling working week 
with daily measures.

Daily socially stressful events at work and in private life 
were measured by event sampling, using a paper-and-pencil 
version (pocket diary) of the COMES (computer-assisted 
self-observation system [27], which captures both the con-
tent of and the process of coping with a stressful episode. 
Participants agreed to document every stressful situation 
they experienced, both minor and major. Socially stressful 
events were rather rare, so the occurrence of socially stress-
ful situations at work and during leisure time was coded as 
0 (none) or 1 (at least one event).

Every morning before work, at approximately 7.10 am, 
participants completed a one-item self-report measure of 
sleep quality during the previous night (“How satisfied are 
you with the quality of your sleep last night”) for which there 
were five response options ranging from 1 (very unsatisfied) to 
5 (very satisfied). This single-item sleep quality indicator has 
acceptable reliability and validity [28]. At the end of work, at 
5:15 pm, participants reported their state of fatigue [29] using 
a scale that is widely used in German-speaking countries and 



52	 Sleep and Vigilance (2021) 5:49–60

1 3

has been shown to have good psychometric properties [30, 31]. 
Participants rated the extent to which six adjectival phrases 
(e.g., “spent”, “exhausted”, “in need of recovery”) described 
their current state using a six-point Likert scale ranging from 
1 (barely) to 6 (completely). The internal consistency of the 
scale was satisfactory (Cronbach’s alpha = 0.90).

At 9 pm in the evening, participants responded to a single-
item, validated measure of fatigue (“How fatigued do you cur-
rently feel?”) using a five-point scale ranged from 1 (not at all) 
to 5 (extremely) [32].

Control variables included participants’ estimates of the 
time they spent on housework and childcare during each even-
ing. Further person-level control variables were age and self-
reported status as a smoker or non-smoker. In addition, self-
reported body height and a measurement of body weight were 
used to calculate body mass index (BMI; body weight in kg/
body height in m2). Participants also documented their daily 
consumption of alcohol (volume and type of drink; number of 
drinks, subsequently transformed into g of alcohol consumed) 
and caffeine (number cups of coffee). We controlled for work-
ing week (two dummy variables, wave 1 and wave 2), daily pri-
vate social stressors and fatigue at the end of work. Participants 
were asked to take no naps during the study period.

2.3 � Statistical Analysis

Evening fatigue measurements were regressed on predictor 
variables in multilevel regression models with two hierarchi-
cal levels, daily measurements (level 1) nested within per-
sons (level 2). We used the MLwiN software package [33]. 
Level 2 predictors were grand mean-centred, and level 1 
predictors were group mean-centred. Group mean centering 
implies that the between-person variance for the pertinent 
variables is removed. Thus, significant coefficients for those 
variables reflect the effect of participants being high or low 
relative to their own mean for that variable across the three 
working weeks. Mediation was tested using the Monte Carlo 
method for assessing mediation (MCMAM) with 20,000 
bootstrap samples [34]. To test the moderation postulated in 
Hypothesis 5, we included a two-way, cross-level interaction 
term in model 3 (social stressors X working days). The post 
hoc power of the 2-level multilevel regression model was 
calculated by use of the Mplus syntax developed by Bolger 
et al. [35]. All p values for the multilevel regression analyses 
were two-tailed with alpha set to 5%.

3 � Results

3.1 � Descriptive Results

The study period comprised 15 days, so given a sample 
of 34 the maximum number of observation days was 510; 

however, 19 days (3.7%) were lost due to illness and a fur-
ther 9 days were lost due to missing values, thus the final 
sample comprised 482 working days from 34 participants. 
Table 1 shows mean values, standard deviations and correla-
tions between study variables.

The mean score for background social stress at work was 
1.8 (SD = 0.4) on a 1–4 scale. Background social stress at 
work was negatively related to sleep quality in the preceding 
night (r =  −  0.18, p < 0.001) and positively rated to fatigue 
in the evening (r = 0.21, p < 0.001) and at the end of work 
(r = 0.22, p < 0.001). Sleep quality in the preceding night 
was negatively related to fatigue in the evening (r = − 0.34, 
p < 0.001) and fatigue at the end of work (r = −  0.26, 
p < 0.001). Mean sleep quality followed a curvilinear trend 
across the working week, whereas fatigue showed a linear 
increase (Fig. 1).

3.2 � Test of Hypotheses

In multilevel analyses, the 482 reports of sleep quality and 
evening fatigue were regressed on individual- (age, social 
stressors) and day-level predictors. The variance compo-
nents model estimated the intra-class correlation (ICC) to 
be approximately 20% for both sleep quality and evening 
fatigue (Table 2), indicating that 20% of the total variance 
in daily sleep quality and fatigue occurred at the person level 
and 80% at the day level.

Higher background social stress at work predicted lower 
sleep quality in the following night (B = − 0.54, SE = 0.24, 
p < 0.05). Day predicted sleep quality in a curvilinear fash-
ion (B = 0.02, SE = 0.005, p < 001); higher fatigue at the end 
of work predicted lower sleep quality that night (B = − 0.17, 
SE = 0.06 p < 0.01) and alcohol consumption predicted lower 
sleep quality (B = − 0.01, SE = 0.003, p < 0.05). It is notable 
that background social stress at work remained a predictor 
of sleep quality after taking into account daily experience of 
socially stressful events at work and in private life, as well as 
homework, childcare and many other potential confounders 
that were included in the regression model.

A similar pattern of predictors emerged when evening 
fatigue was the outcome variable (Model 1). Background 
social stress at work (B = 0.51, SE = 0.22 p < 0.05), day (lin-
ear trend, B = 0.14, SE = 0.02, p < 0.001), and fatigue at the 
end of work (B = 0.59, SE = 0.04, p < 0.001) were uniquely 
related to evening fatigue when daily experience of social 
stressors at work, homework and childcare were included in 
the regression model.

If sleep quality mediates the relationship between back-
ground social stress and fatigue, adding it to the model 
should yield a significant coefficient for sleep quality and 
a reduced coefficient for background social stressors [34]. 
In line with this reasoning, quality of sleep in the preceding 
night predicted fatigue (B = − 0.12, SE = 0.03, p < 001) and 
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its inclusion reduced the unstandardised regression coeffi-
cient of background social stressors from B = 0.51, SE = 0.22 
to B = 0.45, SE = 0.22, p < 0.05, indicating partial media-
tion. The strength of the indirect path was B = 0.07 (95CI% 
did not include zero; LL = 0.01, UL = 0.15), confirming the 
hypothesis that sleep quality the preceding night mediated 
the link between background social stress at work and daily 
fatigue in the evening (Fig. 2).

The expected cross-level interaction between social 
stressors and day was confirmed (Model 3), indicating that 
fatigue increased more rapidly across the working week 
among those participants who reported a higher level of 
social stress at work, as shown in Fig. 3 (B = 0.10, SE = 0.05, 
p < 0.05).

4 � Discussion

The present study examined antecedents of fatigue includ-
ing acute and chronic social stressors and sleep quality. The 
results confirmed our research hypotheses. Background 
social stress was a risk factor for lower daily sleep quality 
and higher evening fatigue on working days, even when con-
trolling for contemporaneous socially stressful events and 
many other potential confounders in the regression model. 
Moreover, sleep quality was shown to partially mediate the 
link between background social stress at work and fatigue in 
the evening, although the mediation effect was small com-
pared with the unique main effects of both single predictors. 
Hence, our results are in line with findings that day-to-day 
recovery from work is essential for maintaining work-related 
health and work performance [36]. Our findings confirmed 
the importance of sleep quality for the work-related recovery Ta
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process [37]. In this study working day was modelled as 
an important time-related process variable. The weekly 
courses of sleep quality and evening fatigue were different. 
It emerged that the course of sleep quality across the work-
ing week was curvilinear, with sleep quality being highest 
on Friday night. Other studies have also found that sleep 
quality increased across the working week, peaking on 
Friday night, in samples of employees working in higher 
education [16] and various sectors of employment [38]. 
While findings from other diary studies [8, 15, 39], which 
pointed to sleep quality being lowest on Sunday night, we 
found that Sunday night sleep quality was relatively high. 
Day predicted sleep quality and evening fatigue during the 

working week. There is empirical evidence that recovery is 
a time-dependent process but so far few studies have mod-
elled time explicitly. Although important models of recovery 
underline the relevance of time as a process variable (e.g., 
the effort-recovery model [40]), most empirical research car-
ried out thus far—even diary research with data collected 
on consecutive working days—was criticised for neglecting 
effects of time [41]. A potential reason for the omission of 
explicit time modelling is the complexity this would entail. 
Modelling the temporal course of recovery processes is com-
plex because the antecedents, mediating processes, moder-
ating factors and consequences of incomplete recovery are 
all likely to be time-dependent. Many of the studies carried 

Fig. 2   Results on sleep quality 
as a partial mediator of the link 
between background social 
stressors and fatigue (hypoth-
esis 4)

Daily Sleep
Quality

-0.54*

Background
social

stressors at
work

c’ = 0.45*

Covariates
Age
BMI

Homework
Childcare

Social stressor event
at work

Social stressor event
in private life

Fatigue at the end of
work

Caffein
Alcohol

Daily Fatigue
at 9 p. m.

-0.13***

c = 0.51*

Fig. 3   Fatigue in the evening as 
a function of weekday and back-
ground social stress at work
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out so far have restricted themselves to concluding that 
working conditions cause acute stress reactions and many 
work stressors elicit strain that persists beyond working time 
but there has been a dearth of more advanced analyses of 
time-dependent processes. An exception is the diary study 
of Haun and Oppenauer [6] who showed background social 
stressors to moderate the course of sleep quality across the 
working week.

Evidence is mounting that sleep onset depends on deac-
tivation and is hindered by sustained activation after work 
[42]. Acute social stress during one working day presumably 
results in a lack of recovery across one or more working 
days. An individual who experiences chronic background 
social work stress in the form of a poor social climate or 
latent conflict with supervisors and colleagues is likely to 
find it difficult to detach from work-related issues at the 
end of the working day. Hence, background social stress 
is likely to result in sustained activation after the end of 
the working day on many days of the week, so fatigue will 
accumulate as the resources that are used to compensate 
for incomplete recovery and maintain performance levels 
become depleted [40]. In this situation, recovery after work 
often fails to refresh resources, likely resulting in incomplete 
effort-recovery cycles across the working week. Gradually 
increasing evening fatigue on working days indicates a grad-
ual increase in the post-work recovery deficit. Unlike Haun 
and Oppenauer [6], this study did not find background social 
stressors to moderate trajectories of sleep quality, but it 
found background social stressors to moderate trajectories of 
fatigue. The course of fatigue across the week demonstrates 
that the dynamic recovery process we hypothesised has some 
similarity with battery load cycles. The mediation analysis 
also showed that sleep quality is a likely partial mediator of 
the relationship between social stressors and fatigue. Thus, 
our study adds to knowledge about time-dependent recovery 
processes and helps to fill a research gap [37].

Most interestingly, background social stressors turned 
out to moderate time-related changes in fatigue across the 
working week. Thus, our study has shed light on the question 
of how enduring aspects of working conditions predict the 
course of daily fatigue across a working week. The question 
of how background job stressors transfer into daily post-
work fatigue is an important conceptual issue [43]. Back-
ground workplace stressors have the potential to change the 
intensity of acute stress responses and alter the course of 
recovery [11]. A review of stress reactions in laboratory set-
tings found background psychosocial conditions to moder-
ate reactivity to laboratory stressors [44] but did not look 
specifically at social stressors in the workplace. Investigat-
ing a combined measure of role conflict and role ambiguity 
(called role uncertainty), which reflects expectations from 
others and therefore can be considered an indicator of back-
ground social stress at work [43], Wirtz et al. [12] found 

that it predicted increased release of cortisol as part of the 
stress response in the Trier social stress test (TSST). Thus, 
background social stressors may change reactivity to current 
stressors and/or change the recovery process [45]. The mech-
anism that links chronic and situational conditions can entail 
main effects, a mediation, or a moderation [46]. The media-
tion model suggests that unfavourable chronic conditions 
manifest as stressful events. For example, chronic time pres-
sure results in stressful situations in which time constraints 
are salient. Time constraints in a current situation at work, in 
turn, lead to experience of stress, thus mediating the effects 
of chronic stressors on current stress experience [47]. Our 
results did not provide empirical support for such a media-
tion process, because in our sample, daily social stressors 
at work and in private life did not mediate the link between 
background social stress and fatigue. Instead, our data pro-
vided some support for the main effect model. The main 
effect model postulates that chronic aspects of a job have a 
direct effect on current stress experience. On this basis, one 
would expect individuals who are subject to a high, rather 
than low, level of chronic job stress to report lower situ-
ational wellbeing. For instance, Wüst et al. [48] found that 
chronically stressed individuals had higher morning salivary 
cortisol levels than controls. The moderator model postulates 
that chronic stressors increase vulnerability to stressful situ-
ations, implying an interaction between chronic and acute 
factors. Our post hoc analysis indicated that there was no 
interaction between background social stressors and daily 
social stressors, therefore our data only provided evidence 
for a main effect of background social stressors. With respect 
to resources, it seems useful to distinguish here between 
“energetic” and “structural” resources [49]. Structural 
resources represent long-term potential (“resource pool” 
[50]), whereas energetic resources are short-term processes 
that activate structural processes [50]. Thus, vitality would 
be considered a structural resource, whereas “current wake-
fulness” is an energetic one. In our sample background, 
social stress seemed to lower energetic resources (i.e., aug-
ment fatigue) via reductions in sleep quality on work nights. 
Future research should investigate background stressors, 
daily stressors and their influence on structural and energetic 
resources across longer periods of time [51]. Recent findings 
suggest sense of coherence as a structural resource that buff-
ers the link between role stressors and sleep problems [52]. 
Future studies should test sense of coherence as a potential 
buffer and social stressors at work as an accelerator of the 
weekly cumulation in fatigue.

4.1 � Strengths and Limitations

A strength of the study is explicit time modelling. A limita-
tion of the study is the small sample size, with only 34 par-
ticipants on level 2. On the other hand, there were 15 daily 
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assessments (level 1), which are relatively high compared 
with most other diary studies [53]. A post hoc power analy-
sis for prediction of fatigue in multilevel regression analysis 
with background social stress at work and day of week indi-
cated a power of 0.58. In 1000 simulated samples the effect 
of background social stressors at work turned out to reach 
statistical significance in 580 samples [35]. Hence, replica-
tion is needed in a larger sample that also includes men and 
women. The use of single items to assess sleep quality and 
fatigue is under debate. Both single questions used in the 
current study, however, have stand-alone quality: the single 
sleep quality item has shown acceptable reliability and valid-
ity ([28]; for a test of single items on sleep quality, see also 
[54]). The single item used to assess fatigue was developed 
for diary research and its validity has been confirmed [32]. 
The reliance on self-reports might have inflated correlations, 
as response biases (such as acquiescence) may influence 
assessments of one’s own job stressors, sleep quality and 
fatigue [55]. Using sleep actigraphy in future, diary studies 
would prevent problems associated with common-method 
variance [56]. The problems associated with self-reports not-
withstanding, reliance on the information of self-report data 
remains useful [55]. For instance, self-reported sleep qual-
ity is reliably associated with cognitive performance [57]. 
While private stressors were included as a control variable, 
chronotype, diet, exercise and commuting demands were not 
and should be controlled in future studies.

The importance of sleep for performance and safety in the 
workplace has been widely recognised [58–60]. An impor-
tant way of intervening in sleep habits is to improve sleep 
quality. One study found that reducing working time had sus-
tained beneficial effects on sleep, sleepiness and perceived 
stress—both on workdays and days off [61]. The person-ori-
ented approach to sleep in employees thus far includes sleep 
extension on weekends, especially for those who sleep fewer 
than six hours during the working week [62]. Using online 
sleep training interventions (including mindfulness training) 
after work has been found to increase sleep quality [63, 64]. 
Cognitive-behavioural stress management techniques have 
also been shown to improve sleep quality [65]. On the other 
hand, a randomised controlled trial showed that occupational 
stress management training had only very small effects on 
sleep quality and cognitive failure [66]. Recently, a rather 
short education-based occupational sleep intervention [67] 
was shown to improve actigraphy-based sleep indicators.

4.2 � Theoretical and Practical Implications

Background social stress at work appears to be an important 
social contextual factor with the potential to impair daily 
sleep quality [13]. Background social stress at work seems 
to weaken effort-recovery cycles across the working week.

Reducing conflict at work certainly is a promising strat-
egy; the Civility, Respect, and Engagement at the Workplace 
(CREW) program [68] might be promising in this respect. 
In addition, reducing reactivity to social conflicts could help 
to maintain or improve sleep quality [69]. Work redesign 
and person-oriented sleep training may reduce work stress, 
improve sleep quality and reduce fatigue. Interventions 
should be directed at preventing day-to-day accumulation 
of fatigue by taking more short rests and breaks across the 
working week.

4.3 � Concluding Remarks

Sleep quality in the previous night and fatigue after work 
predicted evening fatigue. Moreover, social stress at work 
seems to accelerate the loss of resources over consecutive 
work days. The analysis of workplace social stressors and 
other potential moderators of resource dynamics contributes 
to our understanding of work-related stress, including the 
role of background stressors and the temporal dynamics of 
resource loss.
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