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Abstract
Job demands can negatively affect sleep. However, previous 
studies have provided inconclusive results regarding the me-
diating role of work-related rumination in this relationship. 
Integrating prolonged activation theory with the challenge-
hindrance framework, we hypothesized that – on a day level 
– hindrance demands, but not challenge demands, are nega-
tively associated with sleep quality and sleep duration via 
work-related rumination. We tested this assumption in a 14-
day ambulatory assessment study with a sample of employ-
ees (N = 175). As predicted, we found that only hindrance 
demands, but not challenge demands, are related to sleep 
quality via work-related rumination. No relationships with 
sleep duration were found for any type of job demands.
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Practitioner points

•	 Job demands increase work-related rumination before sleep which, in turn, negatively affects 
sleep quality.

•	 This effect is evident only for hindrance demands, but not for challenge demands.
•	 Organizations should aim to reduce hindrance demands to mitigate their employees' work-

related rumination before sleep.
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BACKGROUND

Previous research in occupational health psychology has begun to examine when and why job demands 
compromise sleep. In particular, work-related rumination (perseverative cognitions cycling around 
work) has been brought into focus as a potential mediator (van Laethem et al., 2019). According to 
this notion, high job demands carry over into non-work time in the form of cognitive representations 
of work-related stressors. Following prolonged activation theory (Brosschot et al., 2005), such perseverative 
cognitive representations can increase negative stress responses in the aftermath of the actual stressor. 
The authors argue that particularly sleep (or trying to sleep) is a major ‘opportunity’ for perseverative 
cognitions to occur. Therefore, the cognitive process of prolonging a representation of a stressor has the 
potential to disturb sleep and reduce sleep quality.

Because job demands, rumination, sleep quality and sleep quantity show considerable variation on 
a day-to-day basis, we propose that the relationships between these variables are most likely to unfold 
within a short time frame, especially on the day level (see Ohly et al., 2010, for a discussion of temporal 
dynamics in work and organizational psychology). Thus far, however, only a few day-level studies have 
examined these associations, two of which did not find evidence for the proposed indirect effect of job 
demands on sleep via rumination (Cropley et al., 2006; Vahle-Hinz et al., 2014), whereas three provided 
support for such a mediation (Radstaak et al., 2014; Syrek et al., 2017; van Laethem et al., 2016). In this 
paper, we argue that a potential reason for this inconsistency might lie in the types of job demands 
examined. Unfortunately, however, prolonged activation theory (Brosschot et al., 2005) does not clas-
sify different types of stressors, such as job demands, in terms of their potential to produce prolonged 
cognitive representations. Thus, prolonged activation theory is a broader framework that describes how 
stressors (from all domains of life) can affect well-being through prolonged activation. However, it 
remains silent about which types of (job) demands are more likely to produce rumination than others.

Here, we integrate prolonged activation theory (Brosschot et  al.,  2005) with the challenge-hindrance 
framework (Cavanaugh et al., 2000) to shed light on the effects of different types of job demands on 
rumination and sleep. Differentiating between subtypes of job demands should allow for more specific 
predictions and might also contribute to clarifying the inconsistencies in earlier research. Hindrance 
demands (e.g., bureaucracy) impede the achievement of work-related goals due to constraints, whereas 
challenge demands (e.g., task complexity) provide opportunities to learn, develop and achieve work-
related goals (Cavanaugh et al., 2000). In line with this classification, we predict that hindrance de-
mands produce stronger work-related rumination compared to challenge demands, because hindrance 
demands impede goal attainment, resulting in frustration (Tuckey et  al.,  2015). Thus, hindrance de-
mands are an obstacle to experience cognitive closure or the feeling that an issue has been resolved (cf. 
Kim et al., 2023): hindrances like bureaucracy persist even if successfully handled in one case. This lack 
of closure in turn, increases the likelihood of prolonged cognitive representations of these demands as 
a functional mechanism to cope with similar demands in the future. In contrast, challenge demands 
typically imply a finite timeframe of intense working which potentially implies less ‘spillover’ to the 
non-work domain. In conclusion, hindrance demands should be more strongly related to work-related 
rumination than challenge demands.

Revisiting the inconsistent findings of earlier studies through the theoretical lens of the challenge-
hindrance framework (Cavanaugh et al., 2000), it becomes evident that the studies that found the pro-
posed indirect effect (i.e., rumination mediating the effect of job demands on sleep) used job demands 
that could be classified as hindrances (e.g., unfinished tasks). In contrast, the studies that did not (fully) 
support the indirect effect used demands that are typically classified as challenges (e.g., time pressure).

However, in a three-wave longitudinal study extending over 2 years, van Laethem et al. (2019) re-
ported a mediation of affective rumination for the relationship between challenge demands, but not 
hindrance demands and sleep quality. These seemingly conflicting results can be reconciled with our 
theorizing when taking the temporal dynamics of the effects into account. According to our theorizing, 
hindrance demands should be particularly stressful the moment they occur, and, hence, increase work-
related rumination after work on the day they occur. However, they should be less important to the 
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individual the next day, week or year. In contrast, challenge demands, such as having responsibilities in 
larger projects, might be more rumination-provoking in the long run.

In conclusion, by integrating prolonged activation theory (Brosschot et  al.,  2005) with the 
challenge-hindrance framework (Cavanaugh et al., 2000), we hypothesize daily indirect effects of 
hindrance demands – but not challenge demands – on sleep (quality and quantity) via work-related 
rumination.

METHODS

Participants and design

Participants (N = 287 workers with diverse occupational backgrounds) were recruited via the panel 
provider Respondi and received financial compensation (max. 16 USD). One data set could not be 
matched and 30 participants did not meet pre-defined inclusion criteria: (a) working at least 19.5 hours 
on at least 4 days per week, (b) no diagnosed sleep disorders, (c) no regular intake of sleep medication, 
(d) no shift or night work and (e) working fully remotely. A further 81 participants were not included in 
the analyses because they completed less than 20% of the questionnaires.1 The final sample comprised 
175 participants (52% female) with an average age of 43.95 years (SD = 12.01). Participants worked on 
average 39.82 hours per week (SD = 6.39). Regarding their occupational background, 146 participants 
were employed, 21 were self-employed and 8 reported ‘other’. The proportion of sedentary work was 
86.3%. Participants gave their informed consent. The study was approved by the local ethics committee 
(reference number: 2019-0008).

Participants received two emails with the survey link, one after waking up and one after finishing 
work, for 14 consecutive days.2 In the analyses, after-work surveys were linked to morning surveys the 
following day. Compliance was good, with participants answering on average 76.64% of all daily morn-
ing and after-work questionnaires.

Measures3

Challenge and hindrance demands (after-work survey)

We assessed challenge and hindrance demands with eight items each, using the scale by Rodell and 
Judge  (2009) (e.g., ‘Today, my job has required me to work very hard’, for challenge demands, and 
‘Today, I have had to go through a lot of red tape to get my job done’, for hindrance demands) on a 5-
point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree).

Work-related rumination (morning survey)

We assessed work-related rumination experienced the previous evening before sleeping with eight items 
from Du et al. (2018). The items were adapted to the work-to-home rumination context and the day level 
(e.g., ‘I thought about work issues that happened yesterday’) and presented together with a 7-point Likert 
scale ranging from 1 (strongly disagree) to 7 (strongly agree).

 1 When including these 81 participants in the analyses, the pattern of results remained the same.
 2 There was a third survey before going to sleep that is not part of the present study.
 3 This study was part of a larger research project including additional measures.



786  |      JANUREK et al.

T
A

B
L

E
 1

 
M

ea
ns

, s
ta

nd
ar

d 
de

vi
at

io
ns

 a
nd

 c
or

re
la

tio
ns

 b
et

w
ee

n 
st

ud
y 

va
ria

bl
es

.

Va
ri

ab
le

M
SD

IC
C

1
2

3
4

5
6

7
8

1.
 A

ge
43

.9
5

12
.0

1
–

−.
28

**
.0

4
−.

09
**

−.
23

**
−.

14
**

.1
1*

*
.0

2

2.
 G

en
de

ra
.5

3
.5

1
−.

32
**

–
−.

20
**

.0
0

−.
09

**
−

.0
2

−
.0

3
−

.0
2

3.
 D

ep
en

da
nt

s (
e.

g.
, c

hi
ld

re
n)

b
.3

3
.4

7
.0

4
−.

20
**

–
.0

5
.0

5
.0

2
−.

08
**

−
.0

4

4.
 C

ha
lle

ng
e 

D
em

an
ds

 (1
–5

)
2.

93
.9

5
−

.11
−

.0
5

.0
7

.8
9

.4
8*

*
.3

3*
*

−
.0

4
−.

11
**

5.
 H

in
dr

an
ce

 D
em

an
ds

 (1
–5

)
2.

00
.74

−.
29

**
−

.0
8

.0
3

.5
2*

*
.7

8
.4

5*
*

−.
11

**
−

.0
3

6.
 R

um
in

at
io

n 
(1

–7
)

1.
75

1.
17

−.
21

**
.0

5
−

.0
4

.3
6*

*
.5

7*
*

.9
5

−.
29

**
−.

12
**

7.
 S

ub
je

ct
iv

e 
sle

ep
 q

ua
lit

y 
(1

–4
)

3.
03

.7
3

.3
44

.1
2

−
.0

5
−

.0
6

.0
6

−.
16

*
−.

34
**

–
.2

9*
*

8.
 S

el
f-

re
po

rt
ed

 sl
ee

p 
du

ra
tio

n
43

2.
48

75
.0

5
.3

41
.0

7
.0

1
−

.0
8

−
.0

5
.0

1
−

.0
7

.2
5*

*
–

N
ote

: V
al

ue
s b

el
ow

 th
e 

di
ag

on
al

 a
re

 c
or

re
la

tio
ns

 b
et

w
ee

n 
pe

rs
on

-le
ve

l v
ar

ia
bl

es
 (N

 =
 17

5)
. V

al
ue

s a
bo

ve
 th

e 
di

ag
on

al
 a

re
 c

or
re

la
tio

ns
 b

et
w

ee
n 

da
y-

le
ve

l v
ar

ia
bl

es
 (N

 =
 12

59
–1

83
3)

. S
ig

ni
fic

an
t c

or
re

la
tio

ns
 a

re
 

hi
gh

lig
ht

ed
 in

 b
ol

d.
 I

n 
ita

lic
s: 

C
ro

nb
ac

h'
s a

lp
ha

 w
ith

in
. S

le
ep

 d
ur

at
io

n 
is 

in
di

ca
te

d 
in

 m
in

ut
es

.
a 0 =

 m
al

e,
 1

 =
 fe

m
al

e,
 2

 =
 n

on
-b

in
ar

y.
b 0 =

 n
o,

 1
 =

 ye
s.

*p
 <

 .0
5.

 *
*p

 <
 .0

1.



       |  787JOB DEMANDS, RUMINATION AND SLEEP

T
A

B
L

E
 2

 
M

ul
til

ev
el

 e
st

im
at

es
 fo

r m
ed

ia
tio

n 
m

od
el

s p
re

di
ct

in
g 

ef
fe

ct
s o

f d
em

an
ds

 o
n 

sle
ep

 p
ar

am
et

er
s v

ia
 ru

m
in

at
io

n.

D
em

an
ds

//
sl

ee
p

a 
(d

em
an

ds
 →

 ru
m

in
at

io
n)

b
 (r

um
in

at
io

n 
→

 sl
ee

p)
In

di
re

ct
 e

ff
ec

t a
 ×

 b
D

ir
ec

t e
ff

ec
t c

′

E
st

im
at

e 
(S

E
)

95
%

 C
I

E
st

im
at

e 
(S

E
)

95
%

 C
I

E
st

im
at

e 
(S

E
)

95
%

 C
I

E
st

im
at

e 
(S

E
)

95
%

 C
I

W
ith

in
 le

ve
l

C
ha

lle
ng

e/
/Q

ua
lit

y
.0

7 
(.0

5)
[−

.0
1;

 .1
6]

−
.1

2*
**

 (.
03

)
[−

.17
; −

.0
7]

−
.0

1 
(.0

1)
[−

.0
2;

 .0
0]

−
.0

8*
 (.

04
)

[−
.1

5;
 −

.0
1]

C
ha

lle
ng

e/
/D

ur
at

io
n

.0
7 

(.0
5)

[−
.0

1;
 .1

6]
−

4.
30

 (2
.8

0)
[−

9.
79

; 1
.1

9]
−

.3
2 

(.3
1)

[−
1.

07
; .

14
]

−3
.7

7 
(3

.8
5)

[−
11

.3
3;

 3
.7

8]

H
in

dr
an

ce
//

Q
ua

lit
y

.1
9*

**
 (.

05
)

[.0
8;

 .2
9]

−
.1

2*
**

 (.
03

)
[−

.17
; −

.0
7]

−
.0

2*
* 

(.0
1)

[−
.0

4;
 −

.0
1]

.0
5 

(.0
5)

[−
.0

3;
 .1

4]

H
in

dr
an

ce
//

D
ur

at
io

n
.1

9*
**

 (.
05

)
[.0

8;
 .2

9]
−

4.
30

 (2
.8

0)
[−

9.
79

; 1
.1

9]
−

.8
0 

(.5
9)

[−
2.

13
; .

21
]

.7
6 

(4
.7

0)
[−

8.
46

; 9
.9

7]

B
et

w
ee

n 
le

ve
l

C
ha

lle
ng

e/
/Q

ua
lit

y
.1

5 
(.1

0)
[−

.0
4;

 .3
4]

−
.1

9*
**

 (.
04

)
[−

.2
8;

 −
.1

0]
−

.0
3 

(.0
2)

[−
.0

7;
 .0

1]
.1

2*
 (.

05
)

[.0
2;

 .2
2]

C
ha

lle
ng

e/
/D

ur
at

io
n

.1
5 

(.1
0)

[−
.0

4;
 .3

4]
−

4.
98

 (4
.9

3)
[−

14
.7

1;
 4

.7
5]

−
.7

5 
(1

.0
0)

[−
3.

17
; .

77
]

−
6.

74
 (5

.8
1)

[−
18

.2
2;

 4
.74

]

H
in

dr
an

ce
//

Q
ua

lit
y

.8
4*

**
 (.

13
)

[.5
9;

 1
.0

9]
−

.1
9*

**
 (.

04
)

[−
.2

8;
 −

.1
0]

−
.16

**
* 

(.0
4)

[−
.2

5;
 −

.0
8]

−
.0

3 
(.0

8)
[−

.1
8;

 .1
2]

H
in

dr
an

ce
//

D
ur

at
io

n
.8

4*
**

 (.
13

)
[.5

9;
 1

.0
9]

−
4.

98
 (4

.9
3)

[−
14

.7
1;

 4
.7

5]
−

4.
18

 (4
.2

3)
[−

12
.9

1;
 3

.9
3]

10
.8

5 
(8

.6
6)

[−
6.

25
; 2

7.
96

]

A
bb

re
vi

at
io

n:
 C

I, 
co

nf
id

en
ce

 in
te

rv
al

.
*p

 <
 .0

5.
 *

*p
 <

 .0
1.

 *
**

p <
 .0

01
.



788  |      JANUREK et al.

Sleep quality and sleep duration (morning survey)

We assessed subjective sleep quality with a single item (‘How would you rate your sleep quality during 
the past night overall’?) from the Pittsburgh Sleep Quality Index (Buysse et al., 1989) on a 4-point Likert 
scale ranging from 1 (very bad ) to 4 (very good ). We assessed sleep duration by asking participants at what 
time they had fallen asleep the previous night and at what time they had woken up in the morning.

R ESULTS

Descriptives can be found in Table 1. Supporting our within-person approach, a high share of the total 
variance of sleep quality (66%) and sleep duration (66%) can be attributed to within-person variation. 
A multilevel confirmatory factor analysis (MCFA) revealed that a three-factor model with challenge 
demands, hindrance demands and work-related rumination showed a good fit, χ2 = 1825.711, df = 495, 
p < .001, RMSEA = .050, CFI = .882 (sleep parameters were measured with single items; hence, they were 
not included in the MCFA). The three-factor model was superior to a two-factor (combining challenge 
and hindrance demands) and a one factor model (also including rumination), minimum ∆χ2 = 485.76, 
p < .001.

Table 2 presents the multilevel estimates for the mediation models, calculated using the SPSS macro 
MLmed, to predict the effects of challenge demands and hindrance demands on sleep parameters 
through work-related rumination. Lower level predictor variables were within-group centred. When 
examining challenge demands as a predictor, hindrance demands were considered as a covariate in the 
model and vice versa. Only day-level effects are reported.

As predicted, results showed a significant mediation of the relationship between hindrance demands 
and sleep quality by work-related rumination (ab = −.02, p = .009, 95% CI [−.04; −.01]): Hindrance de-
mands were positively related to work-related rumination before sleep (a-path = .19, p < .001), and work-
related rumination was negatively related to sleep quality (b-path = −.12, p < .001). In contrast, we did 
not find a mediation by work-related rumination for the relationship between challenge demands and 
sleep quality (ab = −.01, p = .133, 95% CI [−.02; .00]). However, we found a significant negative remain-
ing direct effect of challenge demands on sleep quality (c′ = −.08, p = .035, 95% CI [−.15; −.01]).

With respect to sleep duration, we did not find any indirect effects via work-related rumination (chal-
lenge demands: ab = −.32, p = .305, 95% CI [−1.07; .14]; hindrance demands: ab = −.80, p = .176, 95% CI 
[−2.13; .21]). We also found no direct effects.

DISCUSSION

In line with our theorizing, we found that hindrance demands but not challenge demands were as-
sociated with sleep quality through work-related rumination. This finding contrasts van Laethem 
et al. (2019), who reported a mediation by affective rumination for the relationship between challenge, 
but not hindrance demands and sleep quality in a 2-year longitudinal study. There are two potential rea-
sons for these diverging findings: First, as argued above, the relationship between hindrance and chal-
lenge demands with rumination might unfold with different temporal dynamics. Second, van Laethem 
et al. (2019) operationalized hindrance demands in terms of job insecurity, which was very low in their 
sample. Moreover, job insecurity might vary less over time compared to other hindrance demands (e.g., 
role conflict).

Future research should systematically investigate the temporal dynamics of the relationships between 
challenge and hindrance demands with rumination (and their downstream consequences for sleep). In 
particular, it would be interesting to further examine which specific demands are likely to produce im-
mediate (day-level) rumination versus more chronic (long-term) rumination. A critical events approach 
(i.e., identifying specific work events that trigger rumination) might also be fruitful.
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Our results also show an unpredicted negative remaining direct association between challenge demands 
and sleep quality. Albeit speculatively, this finding might be due to an association of challenge demands 
with pre-sleep arousal, which, in turn, is associated with more sleep disturbances (cf. Mulder et al., 2000). 
Finally, both types of demands were unrelated to sleep duration. Because demands as well as rumination are 
related to psychological and physical exhaustion, this might increase the need for sleep. Speculatively, this 
association might even trump the potential of ruminative thoughts to keep one awake.

From a practical perspective, our results highlight the merits of differentiating between challenge 
and hindrance demands, when keeping an eye on employees' sleep. Even though hindrance demands 
can be problematic for organizational outcomes per se (when employees' goal attainment is prevented), 
hindrance demands' potential to disturb sleep can even further impair employees' performance. 
Organizations should therefore be aware of these negative consequences and should aim to reduce 
hindrance demands (e.g., by reducing bureaucracy) whenever possible.
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